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There's a danger. And this invisible menace 
^" will affect nearly everybody reading this ad. 
The danger is pollution — but not the ordinary 
| kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Hy Ten years ago, cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 

T is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
so fine, such soot particles stay longer and 
cause more damage in the respiratory tract." 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly. 


' OTHER PROBLEMS 
There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago— so 
bad in fact that environmental groups are 
especially concerned over this new "time 
bomb" lurking in our environment. 
- But American ingenuity hasn't been sitting 
still. A rash of small devices containing char- 
; coal filters with fans and selling for around $30 
have literally flooded the market. The problem 
" is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. 


A 70,000 UNITS SOLD 
In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 

i cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital burm centers soon began using com- 
mercial versions of the negative ion generator. 

E Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 

; We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 


Fresh Air- 
Bubble 


Surround your body or your work place with 
ion-controlled fresh air in America's first 
bipolar electrostatic home precipitator. 


The unit measures on 
black appearance will 


2"x4"x7'and its 
into most decor. 


can be found in polluted environments, air 
conditioned office buildings and in automo- 
biles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 
AN EXPERIMENT 

When you blow smoke into an inverted glass 
bowl and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 
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You can easily remove and wash or simply 
replace the ion filter after it collects the soot. 
Extra filters are only $1.00 each and should be 
replaced or washed once every two months. 


That's the history. But like any new tech- 
nology, there's sure to be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a door knob or someone else. 


CONTROLLED ION ENVIRONMENT 
So American scientists created an ion 
generator using a bipolar emitter which emits a 


balanced amount of negative ions to create a 
controlled ion environment. One emitter 
produces negative ions and the other controls 
and shapes those ions to create an ion bubble. 

The end result is a unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 
them on a washable collector plate while keep- 
ing your floors and walls free of dirt. You're 
actually placed in a fresh air bubble while you 
work, sleep or relax and with no uncomfortable 
electrostatic charge. 

| urge you to try the JS&A ion generator in 
your home or office for 30 days. Put one on 
your desk or in any smoke-filled room. Notice 
the refreshing difference in your work environ- 
ment. Take it home and plug it in next to your 
bed. Chances are, you'll want to buy another 
one before our 30-day trial period ends. 


SATISFACTION GUARANTEED 

But if you are not pleased with your unit for 
any reason whatsoever, please return it within 
30 days and we'l send you a prompt and 
courteous refund including your $4.00 post- 
age and handling. JS&A is America's premiere 
electronics company—a substantial organi- 
zation that guarantees your satisfaction. 

To order, send your check for $89.95 plus 
$4.00 postage and handling (Illinois residents 
please add 696 sales tax) or credit card buyers 
may call our toll-free service line below. 

We'll send you the JS&A ion generator 
complete with instructions and a 90-day limit- 
ed warranty. Then plug it in and leave it run all 
day and night. The cost to run the unit is only a 
few cents per day. 

The era of the ion generator as a standard 
household appliance is here. Order the 
newest and best unit available at no obligation, 
today. 


PRODUCTS 
ATHAT 
THINK 
Dept.PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 228-5000 
In Nebraska Call ........ 800 323-6400 
(OJS&A Group, Inc.,1981 
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Don't Leave Your Home 


UNPROTECTED 


cguarciex: 
Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 
Powerful Electronic Siren 


Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp. spot lights, radio, etc.. 
terminals for connecting 
optional outside siren and 
back-up battery battery not 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (63/4" x 934" x 8") 
and weighs less than 6'2 pounds. 


EXIT AND ENTRY DELAY 


The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


BATTERY BACK-UP 


Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 


of $25.00. 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 
of the alarm). 

30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 
plete refund. To order your Guardex 8000 alarm, CALL TOLL 
FREE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side siren, add $29.95. Optional outdoor 7" x 10" metal warning 
sign (stake not included) add $9.95. (California residents add 
6% sales tax.) 


(If you require more information, 
call during California business 
hours, Monday - Friday). 


| VISA 
EU 
Dealer Inquiries Invited 1 
CALL TOLL FREE 
(800) 423-5499 


California residents: 
(213) 889-1414 collect. 
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PS READERS TALK BACK 
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ume of mail, we are unable to acknowledge unpublished letters. 


Solar cells—the low-cost way 


I was amazed by the mere lip service given 
to cost considerations in your April cover 
story "Sunshine into Electricity." The 
technocratic approach to photovoltaic 
cells is totally toward higher efficiency, 
with cost left to a massive government 
purchasing program to reach practical 
costs. In contrast, Japan has a govern- 
ment-industry program to produce thick- 
film cadmium sulfide cells with respect- 
able efficiencies (nine to 10 percent) but 
with low-cost production techniques such 
as silk-screening ceramic glaze on ceram- 
ic bases and firing in an oven—a far cry 
from the DOE-SERI edifice-complex ap- 
proach. 
R. W. Whitesides 
Al Manamah, Bahrain 


One of your experts quoted a cost of 
$120,000 or more to install photovoltaics 
on a home right now. Not at all. My house 
(photo) was the first in a new area where 
bringing in commercial electricity would 


MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks' notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the POPULAR SCIENCE list, (Be sure to 
attach your label at left.) 


LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the PoPULAR Science list, 
(Be sure to fill in your name and address 
at right.) 


have been prohibitively expensive. So my 
stove, refrigerator, and hot-water heater 
run on propane, and a wood stove and 
passive-solar greenhouse heat the house. 
But everything else—well pump, lights, 
TV, stereo, washing machine, vacuum 
cleaner, power tools, etc.—runs off four 
Arco photovoltaic panels. The panels, 
charge controller, deep-cycle batteries, 
and motor generator (providing 1.7-kW 
capacity) cost only about $4,000. | do have 
to watch my energy consumption during 
cloudy periods, but | could eliminate all 
worry by adding an additional panel and a 

backup gasoline generator. 
Kathryn A. Easton 
Ranchos de Taos, N.M. 


Ms. Easton is one of a number of pioneers 
who are demonstrating that—with slight 
modifications in lifestyle—photovoltaic 
homes can be practical right now. In this 
issue we feature two such homes: One 
exemplifies the high-tech route, one the 
low-cost route to energy self-sufficiency. 


Complex connections 


Your articles on pure and applied scientif- 
ic research have been generally success- 
ful in demonstrating that science is not 
boring, dry, or removed from reality, but 
rather that it is the basis of understanding 
the interesting world around us. However, 
| find that the articles sometimes lack dis- 
cussion of side effects, especially the 
unseen ones, of various technologies. The 
world is incredibly complex and interrelat- 
ed; every action affects the whole system, 
both from an environmental and sociolog- 
ical viewpoint. 
Peregrine Riley 
Lepreau, New Brunswick 


Plain is beautiful 


The Saskatchewan house featured in the 
May issue ["Super-insulated Houses"] is a 
splendid example of the common-sense 
synthesis of ideas necessary to beat the 
home-energy crunch. It isn't fashionable 
or trendy, nor does it require an ostenta- 
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POLICE RADAR MEETS ITS MATCH. 


Developed by B.E.L. Laboratories 
after 12 years of research, the GUL 
Micro Scan car radar detector has 
repeatedly proven its superior signal 
sensitivity. 

Thousands of users agree you 
need spend no more than $95 to 
completely protect yourself. 

Plenty of warning. 

In separate tests conducted by 
Canadian Tire Corporation and Motor 
Consumer Report, the GUL demon- 
strated a detection distance signiti- 
cantly greater (on both X and K bands) 
than its top three competitors—the 
Fuzzbuster XK, the Whistler XK and the 
XK Snooper. 


GUL won the CB Magazine com- 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


parison, involving 12 leading detectors. 
Monitoring straight line detection, the 
GUL's 9,029 foot range topped the list. 
Signals of .01 millionths of a volt 
are sufficient to trigger the GUL's 
scanning alert system (ranging from 


9.445 to 24.445 
GHz). Itsuccess- gs 
fully detects all Æ 
police radar— 
including the 
new KR-11 

short pulse. 

The GUL 
has a nondirec- 
tional antenna; 
its large elliptical 
horn pulls in sig- 
nals from front, side 
and rear. This 360° 
detection field maxi- 
mizes sensitivity, 
providing you with 
valuable warnings 
—even when approaching hills and 
curves. CB Magazine's comparison 
bears this out: in a K band test for 
around-the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and behind, it 
was found to be the most effective 
detector in the dozen. 

Doesn't cry “wolf.” 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hos- 
pital microwaves. 

But the GUL shows no sian ot 
falsing when exposed to radio signals 
of any kind. Its sophisticated circuitry 
is completely shielded by a diecast 


GUL's new remote 
gives the same per- 


formance—but with full concealment. 


aluminum case which protects the input 
terminals from stray signals. The alum- 
inum provides lightness, along with 
durability not found in plastic casings. 
A double warning system. 

Both a tone and light come on in 
the presence of radar, and remain on 
until radar is gone. You're never lulled 
into a false sense of security by a tone 
that sounds only once. The tone is con- 
trolled with front-mounted on/off switch. 

In addition, the GUL uses an 
internal voltage regulator, commu- 
tating filter, and synchronous detector 
to minimize power consumption. This 
also provides a more stable gain set- 
ting. And an automatic gain control 
has been added, for different city and 
country conditions. 


Easy to install. Dash or remote. 
The compact GUL measures only 
4” x3" x 41^", Its glare-free matte 
black case weighs just 20 oz. To 
mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching velcro foot keeps 
the unit securely wg mer Ren allows 
for rapid removal. Just plug the unit 
into your cigarette lighter. 
The GUL is also available in 
a $129 under-the-hood remote 
model. Specially sealed to keep 


EN out moisture and extreme 


temperature, it installs in an 
hour with ordinary tools. 
2 x l” warning panel 
can be placed over- 
head or into the dash 
—so everything's 
| neatly out of sight. 
Try it yourself. 
| Order the GUL Micro 
Scan today. Hoad test 
it yourself. You'll find it the 
finest electronic counter-intelligence 
you can own, or return it within 30 
days for a courteous refund. The 
Sharper Image guarantees your satis- 
faction. Both models come complete 
with instructions and 120 day warranty. 


30-DAY HOME TRIAL 


: "for dui mount, order produc 
4 4131 for $95. For new remote 
» model, order #355 for $129. Credit 
= card holders may use our toll-free 

number below. Or =- check for 

* specified amount, plus $2.50 deliv- 
< ery. Add 6% sales tax in California. 
æ And please mention this magazine. 


* 800 227-3436 
= In California 800 622-0733 
This One | 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Binomial madness 


Probability problems can be deceptive. 
They may not be as easy to solve as they 
first appear—and once solved, the an- 
swers may surprise you. Here's an exam- 
ple | plucked from a book by J. M. Smith, 
who admits to reading this column. 
What are the chances of having five 


boys and five girls in a brood of 10? (Or of 
getting heads half the time in 10 coin 
flips?) Also, what's the chance of parent- 
ing between four and six girls in a family 
of 10 children? You might like to hazard a 
guess before going further. 

First discover how many ways 10 
objects (or coin tosses) can be grouped 
into sets of four, five, and six. Then calcu- 


CALCU-PUZZLES 


Round acre 


Mr. Winfield, who objected to the idea of 
a square acre, may have even more trou- 
ble with this bit of calculator fun sent 
your way by Frank M. Camero of Selma, 
Ala. You and a friend are in the center of 
a walled one-acre circular field. You walk 
28 meters due north, while he walks due 
east until he's directly south of the point 
on the wall that is due east of where you 
now stand. To the nearest square meter, 
whatis the area of the triangle formed by 
his location, your location, and the cen- 
ter of the field? Solutions to this and the 
following puzzle will appear in the next 
"Calcu-letter." 


Digit synthesis 

For those of you who have scientific cal- 
culators, here's what strikes me as a fair- 
ly rugged, if frivolous, challenge. Some 
math savvy will be useful, although you 
may find that patience and an experi- 
mental turn of mind will serve as well. 


Produce the following, or as many digits 
as there's room for in your calculator's 
display, without touching the key for pi 
or any digit: 0.141592654. 
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Stuart Cox, a contributor to the calcu- 
lator newsletter 7/ PPC Notes, started 
the ball rolling recently with a routine for 
doing it with a TI-59 in 13 steps. | did it in 
nine—others slashed the steps to five, 
then four. Can you do as well? 


Old business 


In the July column you were asked to 


help a reader calling himself Grandpa 


Gordon find the radius he'd use in band- | 


sawing the largest possible segment of a 
circle from a 30-by-eight-inch board, to 


form the curved top of a garden gate. It's | 


an elementary problem in geometry and 
algebra once you've made a drawing 
like the one below. Setting the square of 


the hypotenuse, which is the radius | 


you're after, equal to the squares of 15 
and r—8 quickly brings you to the solu- 
tion: r=18.0625, or 18 “se inches. 

Also in the last column, you were 
offered research showing that given per- 
fect fertility a couple has a 20 percent 
chance of conceiving within a month if 


they're in their 20's, eight percent if in | 


their late 30's. You were asked to figure 


their odds of conceiving within a year 


and within five years. 

This is one of those problems better 
worked in reverse. A 20 percent chance 
of success is an 80 percent chance of fail- 
ure. Raise 0.8 to the 12th power (12 | 
months in a year) and you find that the 
young wife has a mere seven percent | 
chance of failure—a 93 percent chance of | 
achieving pregnancy—in one year. The | 
older folks have 63 percent success. 

For those with a simple four-function 
calculator, the five-year figure—which 
demands a 60th power—may have pre- 
sented a problem. But it was not so time- 
consuming if you remembered to factor. 
To calculate a 60th power, first find the 
third power, then the fourth power of 
this result, and finally the fifth power of 
that. However you went about it, you 
may now better appreciate why the 
world is so heavily populated. 


late the total number of possible combina- 
tions and figure the fraction that satisfies 
the problem. This procedure goes by the 
name of combinatorial analysis. Here's 
the routine: 

Divide the factorial of the number of 
objects by the factorial of the number in 
the set and by the factorial of the differ- 
ence between the two numbers. Remem- 
bering that a factorial is the product of a 
number and all the smaller positive whole 
numbers, you divide factorial 10 by facto- 
rial five twice (3,628,800— 120-— 120). Re- 
sult: 252—the number of ways 10 objects 
can be grouped in sets of five. 

Now raise the probability of having a 
boy in any one birth (14) to the power of 
the number of boys for which the problem 
calls (five). Result: 0.03125. Now raise the 
probability of not getting a boy to the 
power of the number of times this is to 


Advanced Analysis with 
the Sharp 5100 
ocientific Calculator 


dM. SMITH 


happen. This, of course, results in the 
same 0.03125. Finally, multiply all three 
results together: The answer is 0.246, just 
less than a one-in-four chance. But note 
that any other result is even less likely. 

If you add to this the probability of 
exactly four girls and exactly six girls, 
you'll find that the odds of producing a 
perfectly or nearly balanced brood are 
very close to two in three. 

All of these lengthy calculations are 
unnecessary with the Sharp 5100, which 
has a special key for combinations and 
permutations. Mr. Smith's Advanced 
Analysis with the Sharp 5100 Scientific 
Calculator (John Wiley & Sons, $7.95) is 
full of interesting techniques (many of 
which are applicable to other calculators) 
for owners of that unique device. 


Square acre? 


A puzzle that appeared here some time 
ago started off with what | blithely 
referred to as a "square acre." That's a 
peculiar plot of land, notes Dalton E. Win- 
field of Kelowna, B.C., because an acre is 
43,560 sq. ft. and the square root of that 
number involves a messy decimal. | can 
see nothing wrong with a field having 
sides that can be precisely expressed only 
as the square root of 43,560 feet, but you 
may find in this an interesting speculation 
for a rainy afternoon. Gs) 


=A 


ti 


#1980 R.J. REYNOLDS TOBACCO CO 


If you smoke 
Carlton IOO's because you 
think they're lowest in tar, 
you're in fora little shock. 


arlton claims to be lowestin than Carlton. In fact, Now Box There's no question about 
tar. And in fact, Carlton 100s is lower than any other it. Now is the Ultra Lowest Tar™ 
and Now share the distinction 100mm cigarette anywhere. brand. 
of being the lowest 80s Box. — | And if that's what you'd 
And the lowest 85s Soft Pack, | like in a 100s cigarette, there's 
regular or menthol. T 20 no question about what brand 
But when it comes to | | | you should be smoking. 


100s Soft Pack, regular or men- 
thol, you'll note in the chart on 
the right that Carlton contains 
more than twice as much tar 
as Now! 

And when it comes to 
100s Box, Now is lower by far 


NUMBERS DON'T LIE. NOW 100s 
ARE LOWER THAN CARLTON 100s. 
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All tar numbers are av. per cigarette by FTC method. 
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The lowest in tar ofall brands. 


| Fa BOX, BOX 100's: Less than 0.01 mg. "tar", 0.001 mg. nicotine, 
Warning: The Surgeon General Has Determined SOFT PACK 85's FILTER, MENTHOL: 1 mg. "tar", 0.1 mg. nicotine, 
SOFT PACK 100's FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. nicotine, 
av. per cigarette by FIC method. 


That Cigarette Smoking Is Dangerous to Your Health. 
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ad with a standard utility knife 
 togive you a precise fit 


g - around pipes and lighting fix- 
* tures. They're really simple 


ONLY FROM OWENS-CORNING 


to work with—yet the finished 


ceiling looks like a professional 


did it! 
EASY TO HANDLE 


You won't wear yourself 
. down putting these panels 
| up! Even though Fiberglas 
panels are more durable, 
they weigh only one-third as 
much as rigid panels. Whats 
more, Fiberglas panels don't 
chip, crumble or break like 
rigid panels. 


EASY TO INSTALL 
Once your grid is up, 
Fiberglas panels simply flex 

into place. You can install 
them as close as two inches 
from your old ceiling. For 
more information, write 
I! B.A.O. Meeks, Owens-Corning 
H Fiberglas Corp., Fiberglas 

> Tower, Toledo, Ohio 43659. 
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Before the oil runs OUT... 
The search for 


cheaper 


hydrogen 


Chemists in scores of labs seek to 
wrench hydrogen from water in new ways, 
with everything from reactors to spinach 


By RAY HILL 


The transparent block, three inches square and an inch 
high, rests silently on a lab bench in Wilmington, Mass. 
Filled with water, it is divided into two compartments by a 
thin, vertical, plastic-like sheet. Two wires run to a DC 
power supply nearby. 

Len Nuttall, a GE applications engineer, walks to a 
switch. "Now watch this," he says. He flips the switch, and 
immediately bubbles can be seen rising through the water 
on both sides of the sheet. 

"See those bubbles on the left?" he says. "They're hydro- 
gen. The bubbles on the right are oxygen." 

He is demonstrating an important new development in 
the electrolysis of water. That thin plastic-like sheet is 
actually the electrolyte, a solid-polymer material that is a 
much better ion conductor than the liquid potassium 
hydroxide electrolyte used with water in conventional elec- 
trolysis. 

The result? More hydrogen for the same amount of elec- 
trical energy used. It's just one of a variety of advances 
being made in the field of hydrogen production. Others 
include: 

® Anelectrolysis system that splits water when the sun 
shines on its electrodes. 

9 An electrolysis process that uses powdered coal and 
water, requiring only half the amount of electricity needed 
in conventional electrolysis. 

€ Biological organisms and materials that split water 
when exposed to sunlight. 

€ Thermochemical cycles that induce water-splitting 
through intense heat. 

Why all the intensive research into hydrogen produc- 
tion? Two reasons. One, hydrogen is widely used industri- 
ally as a chemical feedstock for many manufacturing pro- 
cesses. Most hydrogen today comes from natural gas and 
petroleum, which are in relatively short supply. Two, when 
that short supply becomes no supply, we'll need other 
sources of hydrogen and other sources of fuel. 

Fortunately, nature's safe contains a virtually inex- 
haustible supply of hydrogen. We just have to find the com- 
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bination to unlock it. Seventy-five percent of the earth's 
surface is covered with water. Every molecule of water has 
two atoms of hydrogen and one of oxygen. If we can learn to 
economically extract the hydrogen trapped in that water, 
our fuel worries will be over. 

Hydrogen is a better fuel than gasoline. Pollution-free, it 
turns back into water when burned. It packs more energy 
per pound than any fuel—for example, 19,000 Btu of poten- 
tial heat energy for a pound of gasoline, 61,000 for a pound 
of liquid hydrogen. 

The biggest single problem standing in the way of a 
hydrogen economy is cost. Those two hydrogen atoms are 
very friendly with that oxygen atom. Splitting them apart 
takes energy. With electrolysis of water—the standard 
commercial way of splitting water, used for decades—that 
energy comes from expensive electricity. 

"Electrolytic hydrogen today costs in the neighborhood 
of $15—$25 per million Btu," says Al Mezzina, field pro- 
gram manager for hydrogen-energy systems at Brookhav- 
en National Laboratory. “Gasoline is something like $6- 
$8 per million Btu." 

Because of its expense, electrolytic hydrogen constitutes 
only about one percent of all hydrogen produced. It is used 
where especially pure hydrogen is needed—in metal 
processing and semiconductor manufacturing processes, 
for example. 

But the future is not entirely bleak. Some or all of the 
systems just mentioned may one day play an important 
role in hydrogen production. In a recent swing around the 
country, I took a closer look at them. 


Advances in electrolysis 


Conventional electrolysis applies a DC voltage across 
two electrodes submerged in a solution of water and potas- 
sium hydroxide. When current flows, an exchange of ions 


and electrons occurs between the electrodes. Hydrogen 


atoms collect at the negative electrode (cathode) and oxy- 
gen atoms at the positive electrode (anode). A separator 
between the electrodes separates the gases. 

Today, researchers and scientists at Brookhaven are 
working on an experimental system that is similar to a 
conventional electrolysis system, except that it eliminates 
the need for man-made electricity. 

As with conventional electrolysis, the system uses two 
electrodes. The difference is that the anode is a special 
light-sensitive semiconductor made of iron oxide. "It is 

Continued 
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i NOW JUST $69 


| Cybernet has a problem. They built over 100,000 of these fabulous 


come down on the Walkman (it's now as low as $139 in some areas) 
and lots of cheap Hong Kong made recorders have hit the market. 

The Cybernet was built to sell for $200 and wholesale for $119. It 
has a very sophisticated dual flywheel tape drive system and superb 
electronics. To test a portable, shake it while you play music. If the 
music wows badly, or even stops, you have a cheap unit. 

Both Sony's and Cybernet's can pass this test. Not many others can. 
So, if you want the best sound and the most stable unit, Cybernet has 
35,000 left. And, at only $69 ($2.50 P&H) Order No. 9192, it's an | 
incredible bargain. Remember this is a $200 retail unit, and the ma ~A 
January 1981 wholesale price sheet shows dealer cost at $119.97. © 
We'll be glad to send you a copy if you'd like to see it. You get DAK's 
30 day risk free trial & Cybernet's 1 year warranty described below. 

EXTRA HOME BONUS——We've made a special matching cable ~~ DUNS E e" 
system so you can plug the Pocket Concert Hall into any line (aux) | o M T ue 
inputs in your home stereo. Now you can make copies of cassettes by > Niue P 1 
playing them on the Pocket Concert Hall and recording on your main 
cassette deck, or just listen to your favorite cassettes through your 
home stereo. The sound is fabulous. Just $4 (1 P&H) Order No. 9200. 


qm 


First there was silence. Then from 
nowhere, there explodes an awesome 
kaleidoscope of sound. Violins from the 
left, trumpets from the right, while the 
sounds of a vocalist seem to come from 
somewhere above. 

Y ou've just experienced a breathtaking 
experience in sound. It’s better than sit- 
ing in the middle of a full symphony 


| Pocket Concert Halls. They built them to be better than the Sony 
Walkman, but by the time they got them here, the price had already 
Tr 


You can expect years of enjoyment 
from this finely crafted revolutionary 
new sound machine. 


You can listen to the outside world by 
pushing the talk switch without taking 
off the feather-light stereophones. Dual 
volume controls, auto-stop and a bat- 
tery condition/operation indicator light 
round out a full compliment of conven- 
lence features to enhance your musical 
enjoyment. 

MULTINATIONAL GUARANTEE 


i orchestra. Cybernet is an extremely large Japanese 
As you take off the almost weightless Company with a large presence here in 
| 1% ounce headphones and tentatively the U.S. They manufacture component 
look around for the orchestra, the real- systems valued in the thousands of dol- 
| ization of the experience sinks in. lars and sophisticated wireless trasmis- 
Now you can enjoy more beautiful sion systems. 
sound from your cassettes while you are Cybernet backs the Pocket Concert 
jogging or washing the car than when Hall not with the usual limited 90 day 
you are sitting in front of your stereo. parts and labor guarantee, but with a 
| SOMERSAULTS AND CARTWHEELS limited full one year guarantee. 

: If you were on a diet yesterday, you DAK is America's largest direct selling 
probably lost more weight than the trif- manufacturer of magnetic products. We 
ling 16 oz. of the Pocket Concert Hall. add our own 30 day 100% satisfaction 

The Concert Hall goes where you go guarantee to protect your purchase. 
with a protective leatherette case that TRY THE POCKET CONCERT HALL 
easily hangs on your belt or rides com- RISK FREE 
fortably in your pocket. It also comes Take your Pocket Concert Hall on 

. A With an adjustable shoulder strap. walks, to the mountains or as you com- 

| Whether you're into gymnastics, long mute to work. Enjoy your favorite 
walks, or just mowing the lawn, you'll music wherever you are and experience 

i enjoy the unbelievably rich stereo sound incredible concert hall realism. 

_ Of the Pocket Concert Hall. And, to If for any reason you aren't 100% sat- 

| prove our point, we offer you a 30 day isfied, simply return it in its original box 
risk free trial. for a courteous refund. 

ENGINEERED FOR STRESS To order your Pocket Concert Hall 

a  . Most fine stereo equipment is designed risk free with your credit card, call our 
to be lovingly placed on a shelf and toll free hotline, or send your check for 
never moved. Obviously, this isn't a Apt. eee UNS CA T ane 
practical way to listen when you're MUSIC AT YOUR COMMAND By calor, (CA res add 
walking your dog or riding a bike. — You won't be ‘roughing it’ when you Whe e€ ah, di —" 

The Pocket Concert Hall incorporates leave home. You can play all your cas-  , y Sette tor a ra tion S choice 
a special dual flywheel tape movement settes since there is an equalization ©! music and commercials when you can 
system with a unique anti-rolling mech- switch for Metal/Chrome or standard. Choose your favorite music on cassettes 

1 anism resembling a fine clock. It keeps The sound is crisp and clean with a 9n YWhere, any time. 


the music smooth and stable, even when 
you're doing cartwheels. 

The Pocket Concert Hall is specifically 
designed for rough treatment. Other 
machines are really redesigned dictation 
recorders. The Pocket Concert Hall is 
designed to provide superb stereo music 
while you're on the move. 


frequency response of 30—14,000hz. 
The entire system is operated by 4 AA 
batteries (included). 

There are convenient lock-in fast for- 
ward and rewind buttons, plus cue and 
review. If you want to listen to a song 
again, just press the review button with- 
out ever leaving play. 


DAK 


INDUSTRIES 


INCORPORATED 

Call TOLL-FREE ..............(800) 423-2636 
In California Call ............. (213) 984-1559 
10845 Vanowen St, North Hollywood, CA 91605 


Cheaper hydrogen 
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coated with a thin film of titanium dioxide to prevent it 
from corroding in its solution of water and potassium 
hydroxide," says Dr. Chiang Yang, one of the scientists 
involved in the experiment. 

When sunlight shines on the system, an electrical poten- 
tial is created at the anode, causing current to flow. An 
electron and ion exchange occurs, much as it does in a con- 
ventional electrolysis system. 

“You can think of what happens at the anode in this 
way," Yang explains. "When sunlight strikes the semicon- 
ductor electrode, some electrons become highly excited and 
change their position, sort of like individuals at a theater 
getting up to let other people have their seats. This leaves 
holes to be filled. Other electrons from the water move in to 
occupy the holes. This results in water-splitting. But some- 
times the excited electrons move back into the holes they 
vacated before other electrons from the water can move in, 
much as if many of those people in the theater got up out of 
their seats, thought better of it, and sat back down again. 
This is wasted motion, which produces nothing but heat. 
We call it recombination. We want to reduce recombina- 
tion to a minimum, which is another way of saying we want 
to increase our efficiency." 

So far the system exists only as a small laboratory model. 
Decreasing the recombination rate is just one of the many 
problems that must be solved before it progresses beyond 
that stage. And Dr. Yang cautions against undue opti- 
mism. "In the overall scheme of photoelectrolysis, what we 
have done is not a breakthrough," he says. "But it's an 
important step along the road to developing practical pho- 
toelectrolytic cells. However, this and other similar sys- 


& G Powdered coal has the interesting 
effect of reducing by 50 percent the 
electricity needed to make hydrogen9j9 


tems that use sunlight and semiconductor electrodes must 
be explored fully. If we can work out the bugs, they may 
play a significant role in hydrogen production." 

An experimental photochemical approach to electrolysis 
is also being pursued by a group at Caltech, led by Prof. 
Harry B. Gray. (The technique, "Splitting Water with Sun- 
light," was reported in PS, June '78.) The experimenters do 
not use solid electrodes but instead a unique, man-made 
molecule (an organic complex with the metal rhodium at 
its core). When dissolved in water and exposed to sunlight, 
the chemical splits water molecules, releasing hydrogen. 

"It's far too early to tell if this will ever be commercially 
practical," says Dr. Virginia Houling, a member of Gray's 
research team. "We are on the very edge of technology with 
these systems." 

Another promising approach to electrolysis is the GE 
solid-electrolyte system developed in Wilmington, Mass. 
The solid-polymer material is 10 mils thick and is coated on 
both sides with a thin film of electrode material. "This sys- 
tem is important in various ways," says Jack Russell, GE 
program manager for solid-polymer-electrolyte electroly- 
sis programs. "It is more efficient than comparable conven- 
tional systems, which essentially means you can produce 
more hydrogen for the same amount of electricity. And it 
uses no caustic liquid electrolytes." 
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At press time, GE would not release performance figures 
on the system. However, the company is presently market- 
ing a small system using this technology for the production 
of hydrogen in analytical laboratories. Larger systems are 
in the product-development stage. 

Still another electrolysis system is in very early experi- 
mental stages at the University of Connecticut. Prof. Rob- 
ert Coughlin uses a conventional electrolyzer and a water 
solution of sodium hydroxide or acid. But he also adds fine- 
ly powdered coal—the type of coal electric utilities burn for 
their turbines. 

The powdered coal has the interesting effect of reducing 
by 50 percent the amount of electricity needed to produce a 
given amount of hydrogen. The coal oxidizes and is con- 
sumed in the process, but the energy generated by oxida- 
tion reduces the amount of electrical energy needed for 
electrolysis. 

What the end results of his initial lab work will be, 
Coughlin isn't sure. "But when you have the possibility of 
reducing electrical costs by 50 percent," he says, "you've 
got to check it out. And we do have vast supplies of 
coal." 

Few experts I have talked with doubt that some form of 
electrolysis, perhaps various forms in different regions, 
will eventually play an important role in hydrogen produc- 
tion. -For example, says Brookhaven's Mezzina, "As 
research in photovoltaic cells develops to the point where 
they are cheap enough and practical, electrolyzers in the 
Sun Belt might be powered by solar cells. In areas where 
there's not a lot of sun but plenty of hydroelectric power, 
hydroelectric plants may supply water-splitting energy. 
In still other places, nuclear power plants may supply the 
electricity." 


Splitting water with heat 


Nuclear plants could also supply heat for a different 
approach to water-splitting—thermochemical dissociation. 

Researchers have known for a long time that if water is 
heated to 3,700 degrees F it spontaneously breaks up into 
oxygen and hydrogen. There are problems with this meth- 
od, though—not the least of which is lack of container 
materials that cán withstand such temperatures over a 
sustained period. Also, there is no practical way to obtain 
such temperatures. 

However, if certain inorganic compounds are added to 
the water—sulfur dioxide and iodine, for example—the 
water breaks up through a series of chemical reactions at a 
much lower temperature: 1,400 degrees F: At the end of the 
process, the inorganic compounds are regenerated, and the 
process is ready to start again. 

Still highly experimental, the thermochemical cycles 
used so far have derived their heat from conventional lab- 
oratory furnaces. "We're still years away from actual hook- 
up to a nuclear reactor," says Dr. Giovanni Caprioglio, 
manager of chemistry at General Atomic Corp. in San 
Diego, Calif. General Atomic is one of the leaders in ther- 
mochemical research. 

One problem is that the only kind of reactor that can 
provide heat at the 1,400-degree temperature needed is the 
gas-cooled nuclear reactor [PS, Feb. "751. “And there are 
only two of them working in the world," Caprioglio says. 
"One is in Colorado, and the other is in Germany." 

Heat from a solar collector might also work. Georgia 
Tech has built a solar collector that is capable of providing 
the needed heat. "But the efficiency may not be as great 
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It was a hit. The Bone Fone was one of our 
best-selling products when we introduced it in 
the fall of 1979. 

And like all successful products, it soon 
made its way into retail stores too. Over 
100,000 of the unusual stereo radios were 
sold and worn by joggers, sports spectators or 
just plain music lovers. But then the story of the 
Bone Fone took an unusual twist. But to 
understand the twist, you first have to under- 
stand the Bone Fone. 


UNDERSTANDING THE THING 

The Bone Fone is an AM/FM radio that 
drapes around your neck like a scarf. Special 
speakers, located near your ears, not only play 
the music but they also vibrate. The vibrations 
are picked up by your bones. The sound 
sensation will amaze you and continues to 
amaze the thousands who wear it today. 

A lady in Helena, Montana who bought the 
unit for her son told us, “It's made a significant 
contribution to my sanity. No more rock n' roll 
blasting through the house. The sound goes 
where my son goes." 

A jogger in Rowlett, Texas wrote us, "Amaz- 
ing separation, fantastic stereo response 
helps my jogging tremendously. | wasn't really 
expecting this type of quality through a 
magazine ad at this price." 

One of the most unexpected letters came 
from a man in Belle Center, Ohio. "You don't 
have to be young and jog to enjoy Bone Fone. 
You see, l'm 73 years old. | just sit and listen." 


STORY TAKES TWIST 

What made the Bone Fone particularly 
appealing was both its portability and the fact 
that it did not disturb those nearby. Even more 
important (and here's where our story takes 
the twist), it didn't require headphones. 

With today's super lightweight headphones, 
you might think, "So what. Headphones are 
not a disadvantage." Bone Fone felt that 
headphones were indeed a disadvantage. 

After awhile, headphones feel uncomfort- 
able to the wearer. It's difficult to jog or do any 
strenuous outside activity with headphones. 
And finally and most importantly, they are to a 


certain extent dangerous because they block 
out the sounds around you—some of which 
could be warning you of danger. 


PERFECTLY SAFE 

With the Bone Fone, not only can you hear 
beautiful music, but you can hear a car turning 
a corner or a person shouting. Earphones 
isolate you from the world around you. 

Soon the earphone cassette players started 
to multiply like rabbits. Prices started to drop, 
plunging all the way to $69.95 and putting 
tremendous pressure on the relatively new 
Bone Fone stereo. 

But the death blow really came when the 
super small headphones went into major 
production and manufacturers in Hong Kong 
started producing a headphone AM/FM radio 
to sell for only $49.95. Now the pressure was 
really on Bone Fone. Sales slowed and the 
competition was being felt. Where to now? 


BIG PROBLEMS APPEAR 

Bone Fone Corporation couldn't afford to 
drop its price. The Bone Fone is built like an 
expensive AM/FM stereo receiver. It also has 
an inner sleeve to protect its electronics from 
moisture and a blue Lycra outer sleeve to give 
it its distinctive appearance. Bone Fone Cor- 
poration was stuck. They couldn't lower their 
price, and the public was not buying the Bone 
Fone at $69.95. Enter JS&A. 

JS&A made a large purchase directly from 
Bone Fone Corporation and can still sell the 
product to the consumer at the lowest possible 
price while still making a small but reasonable 
profit. 

In fact, the important role that mail order 
companies can indeed play is clear from this 
example. JS&A took most of the current inven- 
tory of Bone Fones, and we're ready to offer 
them at the low price of $49.95. 


TRY IT FOR 30 DAYS 
Order a Bone Fone stereo by sending in 
your check or charging it on your credit card 
account. When you receive it, try it out. Put it 
over your shoulders. See how light it feels and 
how incredible the music sounds. Attach it to 
your body with its strap. Jog, walk your dog, or 


PRICE BREAK 


Steal 
One 


The Bone Fone was a big success 
at $69.95. Can you imagine the 
success at $49.95? 

Hs photograph E ee Bor in millions of pages 


e pont promoting Bone Fone at $69.95. 
lits new price cause a sellout? 


even just plain relax and listen to good music. 

Then decide within 30 days if you want to 
keep it. If you do, you'll own one of the finest 
ideas in AM/FM stereo radios since the radio 
became portable. If not, no problem. Return 
your unit and we'll send you a prompt and 
courteous refund plus your $3.00 for postage 
and handling. 

Your unit comes complete with straps for 
wearing while you jog or run, complete instruc- 
tions and a 90-day limited warranty. Service 
should never be required but if itis, Bone Fone 
and JS&A maintain their own service organi- 
zation. JS&A is America's premiere electron- 
ics mail order company and a champion 
against the bureaucratic forces of the FTC. 

To order, simply send your check for $49.95 
plus $3.00 for postage and handling per ship- 
ment (Illinois residents add 6% sales tax). 
That's right— no matter how many Bone Fones 
you order, the cost for postage and handling is 
only $3.00. So order enough of them while our 
supply of units lasts. (We have plenty, so don't 
worry.) We'll send your Bone Fones complete 
with batteries, instructions and 90-day limited 
warranty. 

Thanks to the efficiencies of mail order and 
Bone Fone's problems, JS&A is once again 
offering a great product at a great new value. 
Order your genuine Bone Fone stereo at rio 
obligation, today. 


PRODUCTS 
THAT 
THINK 


Dept. PS | One JS&A Plaza 


Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 228-5000 
In Nebraska Call ........ 800 323-6400 


©JS&A Group, Inc.,1981 


Cheaper hydrogen 
[Continued] 


as it would be with a nuclear reactor," Caprioglio says. 

"At this point, no one can say with absolute certainty 
that, even if the technical problems (such as heat-resistant 
materials) are solved, we can bring the cost and efficiencies 
to a reasonable level," says Caroline Mason of Los Alamos 
National Scientific Laboratories, where research is also 
being done on thermochemical cycles. "But we must pursue 
it to find out." 

Caprioglio agrees. “If everything goes as planned," he 
says, "in 1982 there will be some substantial chemical- 
engineering demonstration processes, and we'll start col- 
lecting data and putting down some serious efficiency and 
cost-analysis figures." 


Biological water-splitting 


There are creatures on Earth that split water without 
electricity, heat, high technology, or effort. They are, of 
course, the green plants. Using the greenish compound, 
chlorophyll, they capture the energy of sunlight to turn 
water and carbon dioxide into the oxygen we breathe and 
energy-rich compounds containing carbon, hydrogen, and 
oxygen—the carbohydrates. The process, photosynthesis, is 
the basis for most life on Earth. 

This observation has stimulated some researchers to fol- 
low what is probably the most exotic— and far-off—of all the 
experimental paths to water-splitting: modifying the 
plants’ own photosynthetic process so that hydrogen is 
freed, rather than trapped in carbohydrates. 

One of the most enthusiastic of these pioneers is Melvin 
Calvin of the University of California at Berkeley, who 
won the Nobel Prize in Chemistry in 1961 for his work on 
photosynthesis. Calvin's approach now includes the man- 
ufacture of synthetic chloroplasts (the disc-like structures 
where photosynthesis occurs in green plants). Calvin says 
that his process, still in the laboratory small-scale stage, 
can produce hydrogen with an efficiency of 37 percent. 

At Oak Ridge National Laboratory, experimenters are 
investigating the use of both spinach chloroplasts and 
fresh-water algae to generate hydrogen. Oak Ridge Lab's 
Dr. Elias Greenbaum told me: "There is a chance that 
photobiological hydrogen production may be able to take 
its place among the new energy sources that have been and 
will be developed when fossil fuels become too expensive or 
unavailable." 

No one can really predict what the outcome of all this 
research will be. But in talking with many scientists and 
researchers in the field of hydrogen production, I found two 
themes strongly voiced by nearly everyone: 

1) We must explore all possible areas of hydrogen pro- 
duction, even if many prove to be too costly, inefficient, or 
impractical. That's the only way real progress can be 
achieved. 

2) Hydrogen will be the fuel of the future. The only ques- 
tions are when and how it will be produced. 

As might be expected, these last two questions raised 
considerable disagreement among the experts, but less 
than might be expected. Most generally agreed that it will 
be another 20 years before we see hydrogen making any 
significant contribution to the energy picture. Calvin says, 
"Within 25 years, 10 percent of the U.S. will be on the 
so-called hydrogen economy." 

One individual, however, is much more optimistic. He is 
Roger Billings, president of Billings Energy Corp. in Inde- 
pendence, Mo. Billings probably knows as much, or more, 
about making engines run on hydrogen than anybody in 
the United States. In 1965 he converted his father's truck 
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to run on hydrogen. With that truck he won top honors at a 
science fair, a scholarship to Brigham Young University, 
and a grant from Ford Motor Co. to carry on his hydrogen 
research through his college years. 

Since then he has converted 26 vehicles to run on hydro- 
gen. His company does hydrogen research for both industry 
and government. For 2!^ years Billings and his family 
lived in a hydrogen-powered house in Provo, Utah [PS, 
March 78]. 

Now he's trying to develop a hydrogen village in Inde- 
pendence. It will consist of 25 homes and a 50-acre farm 
next to the village. The farm tractor will be hydrogen- 
powered. Electricity for the homes will be produced by a 
hydrogen-powered generator. And there will be a hydro- 
gen-powered car in every driveway. 

Hydrogen to power the village will probably come from 
nearby industrial sources and from a wind turbine and 
electrolysis equipment to be installed on the farm. The pur- 
pose of the village, he says, is twofold: to carry on hydrogen 


GG If America went on a crash 
program, we could supply ail 
of our oil deficits in 10 years 99 


research and to demonstrate that hydrogen can supply a 
community's energy needs. 

"If America went on a crash program," Billings says, "we 
could supply all of our foreign-oil deficits in 10 years by 
making hydrogen with coal-gasification plants. Coal gas- 
ification is the only technology far enough developed to 
provide large amounts of hydrogen in the near future." 

Basically, these coal-gasification plants work this way: 
Steam and oxygen are injected into a high-pressure reactor 
containing burning coal. This process results in the emis- 
sion of various gases, including hydrogen, carbon monox- 
ide, carbon dioxide, and sulfur dioxide from the coal. A gas 
purifier removes the sulfur dioxide and some other impu- 
rities, allowing the remaining gases to pass through a cat- 
alytic converter. Here steam is added, and the carbon mon- 
oxide is converted to carbon dioxide. The carbon dioxide is 
then separated from the hydrogen. Finally, the hydrogen 
gas can be made into liquid hydrogen through a refriger- 
ation process. 

Bilings says that 120 giant coal-gasification plants 
would do the job and be commercially profitable. His com- 
pany has done an extensive cost analysis on the project, 
and he is confident his figures are accurate. 

Many, however, do not share his confidence. One well- 
known chemist who did not want to be quoted, but who has 
seen Billings' figures, told me, "If he's so sure it's commer- 
cially attractive, why doesn't he sell Chase Manhattan 
Bank on it?" Many others I talked to shared his skepticism 
about Billings' cost analysis. 

In the long term, Billings believes that hydrogen will 
come from many different sources, including electrolysis. 
He already builds and sells a solid-polymer electrolyzer, for 
example. But it is expensive. 

Regardless, hydrogen is the most promising fuel for the 
future. All the experts I talked with believe we'll learn to 
produce it economically. The question nobody can answer, 
though, is how soon. 


Design award: 


a better forklift 


3 HW m mm o o TED. 


The Rider reach truck stacks and 
maneuvers in aisles as narrow as sev- 
en feet, considerably increasing us- 
able floor space in warehouses. Most 
lift trucks require 10 to 12 feet to pir- 
ouette. The lifter, designed by Rich- 
ardson/Smith, Columbus, Ohio, and 
made by Crown Controls Corp., won a 
Design Excellence Award from the 
Industrial Designers Society. The bat- 
tery-powered lifter has other original 
features as well: a tilting-pantograph 
reach mechanism, internally routed 
electrical and hydraulic lines, a soft 
rubber cover for gentler bumps, and 
simpler controls.—Paul Bolon 


Two-stick control: The right handle with 
its several buttons controls hydraulic 
speed, direction, lift, reach, and tilt, elimi- 
nating separate multiple hydraulic levers. 
The handle at left controls the forklift's 
power-steering system. 


ROYAL COMFORT 
Pipelobacco. 


If it’s a cool smoke you seek,take Comfort. 


"E If you're tired of hot, 
M m biting pipe tobaccos, try 
he — || Royal Comfort. The great 
 . | | tasting aromatic specially 
Nw. | | blended to smoke cool. 
4! -IM To always satisfy. Pipe 
2 ^ after pipe. 
\ Royal Comfort. If it's 
Y a cool smoke you seek... 
| take Comfort. 


01981 RJ. Reyn dy meoeco Co, 
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smallest 
desk-fop 
computer yet 


LONDON, ENGLAND 
Don’t let the small size fool you. At 
just six by 6.5 by 1.5 inches, Sinclair's 
ZX81 is a complete desk-top computer. 
Attached to your TV set, the unit can 
create graphics—computer pictures— 
or solve problems with programs 
you have written using its built-in 
BASIC language. 
In some ways, the ZX81 is a step 
down from the earlier ZX80 model 
[PS, May '80]; its smaller and, at 


$150,it's less expensive. But it's a step 

ZITAT Y JACKET. up in capability. The machine has two 
software modes. Normally it can com- 

pute while displaying flicker-free 

ZIPP ST graphics, permitting computer ani- 

| e mation. In its second, "run," mode it 


Buy any i Sr or struts. can compute at four times the usual 
| pi p — speed. 
Get a $69.95 ~ ARE jc Ji y 19.95. The unit will also accept additional 


memory so you can write longer pro- 
grams or use a larger data base. A 16K 
plug-in RAM module is available for 
$110. 

For permanent hard-copy storage, 
the ZX81 can be attached to Sinclair's 
new ZX thermal printer ($110). It's | 
small (see photo), but it prints up to 32 | 
letters, numbers, or graphic charac- 
ters per line. 

Although the earlier ZX80 will 
probably be phased out, you can 
update it with a ZX81 retrofit kit for « 
$45. For more information write to 
Sinclair's U.S. office, 50 Staniford St., 
Boston, Mass. 02114. Prices are for 
| Great Britain. They may differ for the 

|. U.S.— David Scott 


Gabriel makes shocks and jacket, off for a vest. Available in 
struts for cars and pickups, wagons red, blue, or tan, in four sizes for 
and vans. For RVs and off-road men and women 
4-wheelers Zip on over to any participating 

And now when you buy any auto parts store or service station 


two Gabriel shocks or " where Gabriel shocks and | 
struts, you can save $50 Gabriel struts are sold Memory module adds 16K of storage to 


on a warm winter jacket Offer good through the ZX81. One custom integrated circuit 
The sleeves zip on fora On the road ahead. October 31, 1981 chip replaces 18 chips used in the ZX80. 


Only from NRI! Complete home 
entertainment electro 
in one fast-track HEEE 
home-study course. l= _\ 


Only NRI gives you so much 
training for your money. 
Look what you learn 
to service... 


Tape Recorders 

Speaker Systems 

Record Players 

Auto Radio 

Antennas 

Auto Stereo 

Microprocessor 
Controls 

Electronic Fire & 
Burglar Alarm 
Systems 

and more! 


Color TV 
Black & White TV 


Video Disc Players 
Cable TV Equipment 
Public Address 
Systems 
Portable Radios 
Musical Instrument Am- 
plifiers 
AM/FM Tuners 


Master the world of entertainment 
electronics with training from NRI. Only 
NRI gives you so much in a single, 
unified course. You're prepared to 
enter this lucrative field at any point, 
specialize or be a generalist. From 
computer-controlled TV to videotape re- 
corders to laser beam video disc players, 
NRI training is complete. 

Learn at Home 

in Your Spare Time 

And vou learn right at home, at 
your convenience, without quitting your 


Training Equipment and instruments 
included...yours to keep. 


job or wasting time and — | 
gasoline going to night 
school. NRI “fast-track” 
training makes learning 
easier... NRI "hands-on" 
projects give you practical 
bench experience as you 
progress. You not only get 
theory, you actually build 
and test electronic circuits, 
equipment, a complete 
audio system or color TV. 
Computer- 


Videotape Rec order, 


or Stereo 

As part of your training, you as- 
semble and keep NRI's 25" (diagonal) 
color TV. It's complete with built-in digi- 
tal tuning that lets you program an 
entire evening's entertainment. As you 
build it, you study circuit operation 
stage by stage, see how electronic faults 
can be detected and corrected, get prac- 
tical bench experience that gives vou 
extra confidence. 

Or, as your practical experience 
project, you can elect to construct NRI's 
solid-state tuner and amplifier, complete 
with speakers. Or train with a fine 
videotape recorder. Any way you choose, 
you keep all equipment, get all 67 
lessons covering electronics completely. 

Professional 
Instruments Included 

Your training also includes the 
NRI Discovery Lab? where you'll build 
and study electronic circuits, perform 
practical experiments that make theory 
come alive. You'll get professional in- 
struments, too, like the 6-function, 26- 
range Beckman LCD digital multimeter. 
And as you assemble your TV, you even 
build key instruments so you know them 
from the inside out...a digital CMOS 
frequency counter, 5" solid-state oscil- 
loscope, and a 10-function integrated 
circuit TV pattern generator. 


nics 


service 


oe 


the Choice of the Pros 
More than 60 years and a million 
students later, NRI is still first choice in 
home-study schools. A national survey of 
successful TV repairmen shows that more 
than half had home-study training, 
and among them, it's NRI 3 to 1 over 
any other school. We'll be happy to send 
you the survey summary on request. 
Find out how NRI can work for you. 
Send for Free Catalog... 
No Salesman Will Call 
Send today for our free 100-page 
catalog which shows all the equipment 
and instruments, complete lesson plans, 
opportunities in this wide-open field, 
and convenient time payment plans to 
fit your budget. Or explore other NRI 
opportunity courses like Microcomput- 
ers and Microprocessors, Communica- 
tions Electronics, Electronic Design 
Technology, or Digital Electronics. Send 
the postage-paid card today and see 
what “complete” really means. If card 
has been removed, please write to us. 
NRI SCHOOLS 


NRI McGraw-Hill Continuing 
E ' : Education Center 
C). T 3939 Wisconsin Ave., 
" ^ I Washington, DC 20016 


We'll give you tomorrow. 


THEVANAGON.. 
NOW CAN WE TALK YOU INTO IT? 


If it's been some time since you were in You won't believe how good it is. You'll 
a Volkswagen Bus, maybe you should feel like you're driving a sedan. All thanks 
spend some time in a new Volkswagen | tothe following: 


Vanagon. A more powerful engine. A wider track. 
You'll hardly recognize the place. Anew suspension system. Anew steering 
It's a lot roomier, if that's possible fora | system. Anew brake system. 

wagon that is already a lot roomier than So you see, it's not hard to talk yourself 

other station wagons. into a Vanagon. 

It can carry a whopping 40% more lug- Just try talking yourself out of one. 


gage than it used to. 


The interior is Very Civilized. Large, com- | T [4 
fortable seats. Flow-thru ventilation. | | 


And wait till you see what you can see 
out the big, new windows. The rear win- DOES IT 
dow alone is 5096 larger. T 

Even the doors are bigger. And the ] 
body now has an aerodynamic design to 


slice through wind resistance with ease. 


Which makes for better stability. v 

And which brings us to the biggest sur- W 

prise about the new vanagon: | A 
The ride. <j tem vo ORHLW OS Ae BER 


“SAY SMOKEV- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Hard starting 


Ever since it was new, our '75 Cordoba has 
refused to start, after sitting for 24 hours 
or more, unless cranked steadily for what 
seems close to a minute. Once started— 
even if shut down almost immediately—it 
will restart with almost no effort at all. If 
used every day, it will start if the acceler- 
ator is floored once. 

Experimentation has shown that floor- 
ing the gas pedal six times before engag- 
ing the starter will—in most instances— 
start it without excessive cranking. But 
then it is running rich and not very 
smoothly until the excess gas is burned or 
kicked out the exhaust. What's wrong? 

Chester H. Bay, Lakeland, Fla. 


Your choke is not working enough during 

cold starts. When you pump the gas pedal 
several times you're flooding the intake 
manifold with raw gas. Some of it vapor- 
izes, reaches a few cylinders, and gets the 
engine started. Now the rest of the liquid 
gasoline in the intake manifold is drawn 
into the cylinders, which makes the 
engine run rich for a brief period of time. 
Get the choke fixed. 


Rebuild or replace? 


| have a 1972 Capri with the 2,000-cc 
engine that has performed very well for 
110,000 miles. The interior is in very good 
condition, and | have new shocks, tires, 
alternator, and a few other items. l'm con- 
sidering completely rebuilding the car 
because of today's new car prices. What's 
your advice? 

Stuart P. Nordberg, Lynchburg, Va. 


Rebuild it. If the body is good, a rebuild 
will probably cost around $2,000. Say it 
goes another 100,000 miles in six years. 
That works out to around $333 a year—a 
lot cheaper than the $8,000 and 20-percent 
interest you might pay on a new buggy. 


Water injection for more mpg 


| need better economy and want to keep 
my 1968 Olds 442 car. What do you think 
about water injection for it? 

Elmer Henderson, Benton, Ky. 


The average person who buys a water- 
injection system for better mileage is dis- 
appointed. Also, expect some extra main- 
tenance and shorter engine-component 
life. Water injection does help in detona- 
tion problems, though. 


Dies after a cold start 


| have an '81 Chrysler Cordoba 225 Slant 
Six that stays in a carport. On a cold start— 


32 degrees F or under—l have to start it 
twice. It runs for about six seconds and 
then stalls. i start it again and it runs fine. 
Also, there's a hesitation when changing 
gears. Four trips to the dealer and a new 
carb, and | still have the same problem. 
The service manager and factory rep are 
both stumped. Any suggestions? 
Edward E. Faber, Washington, Pa. 


The choke is opening too quickly. 


Diesel flutter 


My 1980 350 Olds diesel feels as if it's mis- 
firing when driven at a constant speed. It 
makes no difference at what speed the car 
is traveling. It just skips a beat regularly. | 
have had it back to the dealer several 
times, but they say that itis a normal quirk 
with the diesel. What do you think? 

Oral M. Southwick, Waukegan, IIl. 


FI bet if you take the fuel-injection pump 
and nozzles to a good diesel-pump truck 
shop the miss will disappear. | believe it's 
caused by improper clearances and trash 
in the system. Add a good filter after you 
get it fixed. 


Coolant leak 


| have a small, but annoying, problem 
with my 1980 Dasher Diesel that my deal- 
er service department has not been able 
to solve. It has a small, persistent leak in 
the engine cooling system. In repeated 
trips to the dealer, the service personnel 
have been unable to locate the source. It is 
an intermittent leak that usually appears 
after the engine has cooled. It does not 
leak when the engine is hot. Total volume 
of lost coolant is approximately one cup a 
month—not significant, but annoying. | 
would appreciate any suggestions. 

L. Timothy Knutson 

St. Croix Falls, Wis. 


I suggest you go to a radiator shop and 
have dye put in the cooling system to 
locate the source of the leak. It might show 
up under the car on the pavement. That 
kind of leak can be very hard to find. 


Should he overhaul? 


| have a 1972 Pinto wagon with a 2,000-cc 
engine and automatic transmission. The 
car has over 100,000 miles and has never 
had any major work performed on it. 
The engine, unfortunately, is starting to 
show signs of age and the results of poor 
gasoline. It burns about one quart of oil 
every 800 miles and the timing cannot be 
properly adjusted. The timing is set at 
three degrees BTC (factory specs 10 
degrees BTC), and advancing or retarding 


it causes backfiring or pinging. When set 
at three degrees, the car backfires on cold 
days until the engine warms up, and it 
pings when the engine is hot. The plugs 
foul easily but show no signs of oil, and 
the intake vacuum is 12 inches and 
steady. 

Should ! invest in having an engine this 
old overhauled? The transmission, sus- 
pension, tires, and body are in good 
shape. If | have it overhauled, what work 
would you recommend? 

Alvin Friendlich, Randalistown, Md. 


At today's prices overhauling the engine 
could be a good move. Don't settle for less 
than a first-class, out-of-the-frame job to 
bring the engine back to specs. The best 
place to get a good job done is at a local 
automotive machine shop. 

As a rule, however, auto machine shops 
work with local garages. So you'll need an 
on-the-level, experienced garage. That's 
the catch—how do you rate them? Word of 
mouth and previous customer opinions 
are the only way. 


Flat spot during acceleration 


This past summer | bought a 1977 Pacer 
wagon. After about a month it developed 
a terrible shake when idling. My local ser- 
vice station replaced the rocker arms and 
two bent push rods, which didn't seem to 
help much. | then brought the car to the 
local AMC dealer, and he replaced the rest 
of the push rods, the camshaft, valve lift- 
ers, two gears, and the timing chain, and 
had the valves ground. Now the engine 
idles beautifully, but another problem has 
come up and ! don't know if it is related to 
the original problem. 

When | try to accelerate, especially 
when entering a highway, the car has a 
flat spot. It does not want to pick up speed, 
and if | floor the accelerator the engine 
almost dies, waits two or three seconds, 
and then downshifts and finally starts to 
pick up speed. The service station rebuilt 
the carb and adjusted it a few times to "set 
the power valve as high as it would go," 
but the problem still exists. They hooked 
the engine to a computer analyzer that 
gave a readout of the engine's perfor- 
mance, and everything seems to be in 
order. What can | do? 

Charles Frank, Minnetonka, Minn. 


Check the ignition-advance system to see 
if the timing is late. Check the carburetor's 
accelerator-pump system to see if you're 
getting a lean shot of fuel. The problem 
usually is caused by a lean fuel mixture 
during acceleration. However, there are 
occasionally some weird causes, includ- 
ing a restricted exhaust system, late cam 
timing, and a weak ignition system. 


Older car has better pickup 


| own two AMC Hornets, a 1973 sedan and 
1976 station wagon. Both cars have a 258- 
c.i.d. six-cylinder engine. Due to problems 
| had with the original Carter carburetors 
(the acceleration pumps were faulty in 
both cases), l installed Holley Economizer 
carburetors in both cars. This resulted in 
improved acceleration and gas mileage. 
Continued 
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We're Guilty. We broke Murphy's 
Law. There just isn't much that 
can go wrong when you use 


Broke 


ZAR" interior stains. 
Because unlike 
most other stains, ZAR 


penetrates slowly, allowing 
time to wipe out streaks and 
overlaps. With ZAR wood 
stains you can finish the 


job beautifully. 


Make 
no mistake 
[T] 9 about it. 
Use ZAR 
wood finishes. 


"With most other stains, if 
something can go wrong, it will. 


For f free wood finishing tips Booklet write to: Dept. F 
United Gilsonite Laboratories * Scranton, PA 18501 


How to get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
~ HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner —a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialry Salesman magazine reveals, "he made 
$70,000 the first three months!" 

There is no other business where you can 
make a fortune so T Come up with a ‘hor’ 
new item ...and WHAM! 

It strikes like a Bolk of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 
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the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont taies who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders — over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

‘Mail Order Associates, Inc., Dept. 809 
Montvale, New Jersey 07 645 


Mail Order Associates, Inc., Dept. 809 
Montvale, New Jersey 07645 

Please rush full details immediately. 
Name 
Address. 
City 
CO, —— —c—(Ó 


— MM 


"Say, Smokey—" 
[Continued] 


AMC tells me that both engines are 
nearly identical. The main difference is the 
addition of an EGR system for the 1976 
engine. The EGR does not operate. A 
recall adjustment to modify the vacuum 
tube to the EGR diaphragm didn't work, 
and the connection to the valve housing 
keeps breaking off. Right now, the EGR 
system is disconnected and the vacuum 
lines are blocked. 

The problem is in the difference in the 
pickup of both cars. The '73 (96,000 miles) 
has a much better and quicker response 
than the '76 (56,000 miles). | have set the 
‘76 at eight degrees BTDC [before top 
dead center]; the dwell is automatic 
through the electronic ignition system. 

Here's what l'd like to know: Are the 
engines identical? Does removing the 
EGR affect performance? The '76 pings on 
fuel with an octane less than 89. | use 
Amoco Supreme 92 octane (unleaded) 
with no pinging. 

Incidentally, the electronic control mod- 
ule failed at 55,000 miles, and | replaced it 
with one manufactured by Echelin. Engine 
performance has improved. We travel 80 
miles a day using the '76 three days and 
the '73 for the balance. Both cars get an 
average of 19 mpg. The '76 has four P225/ 
70 R14 Dunlop Elite 70 tires; the '73 has 
DR78-14 Bridgestone RD112. When pass- 
ing, the '76 response is sluggish. Both cars 
have the Chrysler Torque Command auto- 
matic drive system. 

John McKiernan 
Greenbelt, Md. 


Check the final-drive ratio of both vehi- 
cles, including tire OD. Consider weight, 
then research the cams and compression 
ratio. But most of all, spend enough time 
to be really sure of ignition settings 
throughout the driving ranges. | suspect 
the sluggish car is not advancing as it 
should. 

EGR affects performance and is con- 
nected with timing and fueling. An engine 
can be made to run well with EGR on, 
assuming you don't overdo the EGR 
amount. Actually, the exhaust gas acts as 
a flame retardant. | don't like it, but if it's 
done right, it can help slow detonation. 


Knocking problem 


| have a '76 Mercury Cougar (351M, two- 
barrel) that has had a spark-knock prob- 
lem since day one. Several mechanics 
have checked the timing, carb, EGR sys- 
tem, etc., with no results. The timing 
specs call for four-degrees BTDC. The tim- 
ing is currently set for eight-degrees 
ATDC, and it still knocks. 
| cannot believe that a car should still 
ping when it's specs call for 89-octane gas 
and four BTDC and it's drinking 92-octane 
gas with eight ATDC timing! Maybe you 
can shed some light on this problem and 
cure a lot of headaches for a lot of driv- 
ers. 
Barney Ford, Chatham, Ill. 


A combination of 75 percent regular un- 
leaded and 25 percent regular leaded gas- 
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illegitimate child 


Rip-off or spin-off, you've never heard sound like you'll hear from 
the headphones you can get for only $5 pictured below. But there's a catch. 


It was spawned by Sony. And, it's an 
entirely new technology. No more 
cheap paper speakers and heavy mag- 
nets. Sound is reproduced with such 
clarity and power that it will send shiv- 
ers up and down your spine. 

Sony's MDR-3 headphones sell for 
about $50, and they've been worth it. 
Now you can have DAK's for only $5. 
We challenge you to take them to your 
favorite Hi Fi store and compare them 
to Sony's. But there are 2 things you 
ought to know. 

Thing One. If you can hear a differ- 
ence, any difference at all, not only can 
you return them and get your money 
back, but we'll also give you a free gift 
for your trouble. 

YOU'VE BEEN THERE BEFORE 

You may already be familiar with the 
sound produced by these headphones. If 
you've ever sat in the very front row 
during a symphony concert, or right in 
the middle of a live jazz band, you 
know the spine tingling thrill of the full 
rich sound that envelops you. 

If you sit even 10 rows back, you lose 
the feeling. You still listen to the music, 
but you can't touch or taste the sound. 

It's only when you sit right up front 
that the sound is alive with electricity. 
It's the same sound you get with Sony's 
MDR-3s and DAK's $5 stereophones. 

ILLEGITIMATE CHILD 

Not recognized by law as a lawful offspring. 

The technology is new. Up until the 
Sony featherweight headphones were 
introduced, most headphones were sim- 
ply uncomfortable miniature speaker 
systems that you wore on your ears. 

The Sony breakthrough was made pos- 
sible by changing the cheap paper speak- 
er cones to mylar diaphragms, and by 
using the powerful rare earth magnet 
Samarium to move the diaphragms. 

The mylar diaphragms are much more 
accurate than paper and have a drastical- 
ly improved dynamic range. The result 
is a headphone that weighs less than 2 
ounces and yet produces 20—20,000hz 


sounds better than a theater sized loud 
speaker system. 

Sony fathered the technology for 
these headphones and obviously has no 
connection to DAK, but the techno- 
logical heritage will become vividly ap- 
parent when you compare the sound of 
these marvelous headphones side by 
side. DAK's come with a full one year 
limited warranty. 

THE CATCH 

Thing two. Frankly we are losing our 
shirts on the headphones, but we're 
taking a gamble because we want you to 
try our audio cassettes. 

In order to get the $50 value pair of 
featherweight headphones for only $5, 
we want you to try 10 DAK High 
Energy, Normal Bias 90 minute casset- 
tes for only $2.19 each. 

DAK’s price is less than half the price 
of the competition, and each cassette 
comes with a deluxe index insert card, 
a box and a one year guarantee. 

Y ou're very valuable to us in the form 
of future business. DAK has excited 
over 80,000 of you valuable customers 
with special bonuses like the head- 
phones. We find most of you keep buy- 
ing once you try our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 

DAK manufactures a cassette that you 
can really forget about. Great sound, 
and no problems. 

We make mostly industrial cassettes 
for high speed duplication. We've devel- 
oped a special jam proof cassette. It 
uses a spring tension liner within the 
cassette that guides the tape as it winds. 

We coat these liners with a new chem- 
ical called Molysulfide which drastically 
reduces friction within the cassette. 

Hi Frequency Protection! As tape 


moves within the cassette friction causes : 


the build up of static electricity. Static 
electricity is drastically reduced by the 
low friction of the Molysulfide and so 
is its tendency to erase very high fre- 
quencies. A very important consider- 


ation for often played tape 
MAXELL 'TAPE* Si BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA are slightly superior and you 
pet) might be able to hear a difference. 

AK ML has a frequency response 
i is flat from 40—14,500hz t3db. 
Virtually all cassette recorders priced 
under $600 are flat +3db from 40hz to 
about 12,500hz, so we have over 
2000hz to spare, and you'll probably 
never notice the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon- 
ses in ne industry 

Y DAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes and the 
featherweight headphones in your own 
home for 30 days. If you aren't 10096 
satisfied for any reason, return only 9 of 
the 10 cassettes and the headphones for 
a courteous refund. The 10th cassette is 
a gift from DAK for your time. 


To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
get the headphones for only $5 with 
your credit card, call the DAK toll free 
number below, or send your check for 
only $21.90 for the tapes, plus $5 for 
the headphones, and $3 for postage and 
handling for each group. Order No 9186 
(CA residents please add 6% sales tax). - 

Why not order an extra group of 10 
DAK ML90 cassettes. We will add one 
free ML9O cassette to each additional 
group you buy and of course you can 
get a headphone for $5 with each group. 


DAK 


INDUSTRIES 
INCORPORATED 
Call TOLL-FREE .............. (800) 423-2636 


In California Call ............. (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


A Superb New Gift 
Rich InValue, Modest in Cost 


CHAN wey LOCK 


tha CENA dager aad proove plar 


A great alternative to the humdrum shirt and tie gift. Two of 
the most highly prized hand tools in the world - original, 
genuine CHANNELLOCK tongue-'n-groove pliers with blue 
plastic grips - nested in a sturdy, white box with clear plastic 
cover. The larger plier is the popular 9' inch size; the smaller, 
the handy 6'2 inch pocket size. 

Truly, a gift the receiver will warmly thank you for, now and 
years from now. 


CHANNELLOCK Gift Package No. GP-1. Ask your hardware 
supplier for this distinctive gift. 


CHANNELLOCK, INC. » Meadville, Pennsylvania 16335 
Meet The Rest Of The Family. Send For Our Free Catalog. 


THE FAY MACHINES 
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brochure with complete details, write today to: | 
Carl Heald, INC. pept. rs-29 P.o. Box 1148, Benton Harbor, MI 49022 » 


Leg leveler 


i at, Ld 


À simple ring support holds a ladder 
steady on any uneven surface, says 
the inventor, Yelverton Holdings (6 
Fawcett St., Ballina, 2478 Australia). 
Four loosely fastened U-bolts attach 
the ladder's legs to the tubular steel 
ring. When nobody's on the ladder, it 
swings freely in a wide arc, making it 
easy to maneuver into place. But 
weight on the rungs automatically 
locks the ring in place by twisting the 
U-bolts so they nip it tightly. For 
extra stability, the ring is supported 
by a flat-footed frame.— David Scott 


Radar pistol 

For small boats in distress, this pistol- 
grip radar transponder might be bet- 
ter than flares. Unlike radar reflec- 
tors, which bounce back a weak echo, 
the transceiver returns a powered sig- 
nal that's clearly visible on search 
screens, says inventor Iain Saul (Box 
425, Crows Nest, 2065 Australia). 
When pointed at a searching plane or 
ship, the transceiver locks onto the 
searcher's radar frequency and trans- 
mits a signal on the same frequency. 
Range is 10 to 40 miles depending on 
the weather and on search-radar sen- 
sitivity.—D. S. 


A Formbys guide to the 
uried treasure in your house. 


—Homer Formby 3rd generation restorer and refinisher 
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Buried under 
this finish... 1s this. 


Buried under —— E 
this finish... 1s this. 


Buried under 
this finish... is this. 


| Buried under this finish. ..1s this. 


I can show you the bargains in your basement and the antiques in your attic. 


- A treasure trove of castaway furniture that can be restored to its former glory. 
simply. Quickly. Rewardingly. | | 
' How? With Formby's? Furniture Refinisher. My Furniture Refinisher is, in all 


modesty, a breakthrough. Because it works totally unlike the conventional products 
* generally available. 
You see, I've taken the stripping and sanding out of refinishing. Stripping is 
drudgery for you—and damaging to your furniture. Because it uses powerful chemi- 
x cals that raise the grain and destroy the patina of fine old wood. 
Formby's Furniture Refinisher doesn't strip—it restores. You're reaching 
back in time by dissolving the old varnish, lacquer and shellac that has buried your 
treasure. After you refinish, protect your piece. My Tung Oil lets you hand-rub a rich 
finish that brings out the grain of the wood. And because my Tung Oil is rubbed in— 
while ordinary varnish coats the surface— you're sealing your furniture as well. 
Who doesn't have a long-forgotten chair or mirror or desk that's doing nothing 


, but gathering dust? 
With Formby's Furniture Refinisher, | 
it can be gathering compliments. od ME 
EN Jormbvs 


For a copy of Formby's Furniture 
Fact Book, write to Formby's, P.O. Box 647V, m 
Olive Branch, Mississippi, 38654. No one knows wood as good 97 
Formby's products are available at better paint, hardware, 


home centers and department stores. 
Formby's is a registered trademark of Formby's Inc. ©1981 Formby's Inc. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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WORDLESS WORKSHOP 


Thanks and a $50 check to Henry E. Kruszynsky of Rosemere, Quebec, for this idea. 
Send yours (with Social Security no.) to Wordless, Popular Science, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 


By ROY DOTY 
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SCIENCE NEWSFRONT - 


By ARTHUR FISHER 


X-ray eye in the sky 

When the Space Shuttle proceeds on one 
of its workaday missions in the year 1989, 
one of the payloads it will carry, if NASA's 
plans do not go awry, is this orbiting X-ray 
laboratory, an instrument that will extend 
astronomers' view toward the very edge 
of the observable universe. Called the 
Advanced X-ray Astrophysics facility, it 
will be the latest in a series of orbiting X- 


ray observatories that date back to the 
Uhuru satellite launched in 1970. It should 
see astronomical sources of X-rays 50 to 
100 times weaker than those spotted by its 
immediate predecessor, the second High 
Energy Astronomy Observatory (HEAO- 
2), launched in 1978. The 11-ton observa- 
tory will orbit Earth at an altitude of 300 
miles. Its projected lifetime is 15 years. 
(HEAO-2 much exceeded its predicted life- 
time, but died late in April.) Like its pre- 


Want to try a little problem solving? 


Then don't turn the page... yet. In the first 
three problems diagrammed at right, you 
are looking down at thin, curved metal 
tubes lying on a flat surface. Imagine that 
in each case a ball is thrown into the tube 
at constant speed, in the direction shown. 
Ignoring any external forces, such as air 
resistance, draw the path of the ball when 
it emerges from the tube. In problem 4 
you are looking down at a ball on a string 
being twirled in the direction shown. Draw 
the path the ball takes when the string is 
broken, with the ball at the point shown 
(again ignoring external forces, including 
air resistance). 

In an experiment conducted at The 
Johns Hopkins University in Baltimore, 
Md., these and similar puzzlers were given 
to a group of 50 undergraduate students. 
Of these, 16 had had no physics courses in 
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either high school or college, 22 had taken 
one high-school course, and 10 had com- 
pleted at least one college physics course. 
(The others were disqualified for not fol- 
lowing instructions.) 

The results, according to three psychol- 
ogy professors who devised the test, were 
discouraging: "They indicate that many 
students who have completed one or 
more physics courses, as well as many of 
those without formal instruction, fail to 
understand the most fundamental princi- 
ples of mechanics. . . ." 

Now turn the page to see why. The 
drawings show the right and wrong solu- 
tions, with the proportion of each supplied 
by the students. "Many of the students 
clearly did not know that objects move in 
straight lines when no external forces act 
upon them." 


decessors, the advanced facility will use 
grazing-incidence mirrors, designed to be 
struck at a shallow angle by X-rays. Carroll 
Dailey, of NASA's Marshall Space Flight 
Center, explains why: "Otherwise, if the 
mirrors were faced more directly toward 
the stars, as are visible light telescopes, 
the X-rays wouldn't be reflected—they'd 
be absorbed by the mirrors themselves. 
But with the mirrors lying almost flat in 
relation to the direction of the stars, the 
X-rays bounce off the surfaces much like 
stones skipping on a pond." The mirrors 
will focus the X-rays on imaging detec- 
tors. Coded pictures will then be transmit- 
ted back to Earth, where they'll be 
decoded by computers. 


"Seeing eye" simians 

Another animal species may soon join the 
legion of Seeing Eye dogs in giving help 
and companionship to the handicapped. 
A program at the Tufts-New England Med- 
ical Center Hospital in Boston is training 
capuchin monkeys as aides to persons 
confined to wheelchairs with little or no 
use of their arms and legs. There are hun- 
dreds of thousands of such individuals in 
the U.S., including more than 75,000 
quadriplegics and thousands of victims of 
cerebral palsy, multiple sclerosis, muscu- 
lar dystrophy, and a host of neuromuscu- 
lar diseases. 

Capuchin monkeys are familiar as the 
tiny, hat-tipping colleagues of organ 
grinders and street-corner entertainers. 
Denizens of the jungles of South and Cen- 
tral America, they are nimble, dexterous, 
and intelligent, and have an affinity for 
people. They are able to perform tasks far 
more demanding than those a Seeing Eye 
dog carries out for its sightless owner. For 
example, they can set items on a table, 
open refrigerators, open or lock a door 
with a key, take a record from its album 
and place it on a turntable, and even brush 
their owners' hair. One monkey in the pro- 
gram, Hellion, lives with a 24-year-old 
quadriplegic, Robert, who is paralyzed 
from the shoulders down. Robert is able 
to grip a small laser in his teeth and use it 

Continued 
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The new Bone Fone appealed to all ages, but not at $39.95. 
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The Bone Fone was a great success, 
but its little brother laid a big bomb. 


It really flopped. And it was such a flop that 
we were totally unprepared for it. Here's what 
happened. 

The story actually started out with a product 
called the Bone Fone, an AM/FM stereo radio 
that draped around your neck like a scarf. The 
Bone Fone played stereo music that you 
actually feit through your bones as well as 
through your ears. The beautiful effect was 
hard to describe. 

JS&A's earlier advertisements sold the 
Bone Fone quite well. Soon over 100,000 of 
them were draped around the necks of music 
lovers all over the nation and JS&A had a hit. 
But wait. Our luck was soon to run out. 

The AM/FM stereo Bone Fone sold for 
$69.95 so it would seem logical that a less 
expensive unit at $39.95 that played only AM 
stations would be a natural winner too. After 
all, the two speakers on the less expensive 
Bone Fone were sure to make any AM station 
sound almost like stereo. Logical, yes, but 
then some very confident people went a little 
overboard. 

Our ad manager went overboard with a bril- 
liant name for the product - NUTS -the radio 
for music nuts, sports nuts, news nuts or any- 
body just nuts enough to wear the thing. 

And our product designers went overboard 
too. Instead of a basic AM radio, they built a 
unit that was vastly superior to any pocket 
radio, in fact equal or better than many AM/FM 
radios. There was an integrated circuit, and a 
pair of large 3" speakers with big magnets that 
could really blast out with solid AM music. 
Remember, the AM unit was not stereo but it 
seemed that way with its two large speakers. 

The sound was so good that even the 
engineers went overboard adding a tone con- 
trol and boosting the power the speakers 


could take from 0.2 watts to 0.5 watts all 
powered by a 6-volt battery system instead of 
the traditional 3-volt system. Indeed, the unit 
was built like something the military would 
design and all put together by one of the best 
factories in Hong Kong. 

Even our purchasing department went ba- 
nanas and ordered 30,000 of the monsters 
without testing to see if the product would sell. 

Well, if you're sensing that we're about to tell 
you about a mistake, a gross miscalculation, 
or even a major disaster, you're right. When 
we tested the product to see if it would sell, we 
found out it couldn't. Consumers were buying 
the stereo Bone Fone at $69.95 tento one over 
the $39.95 NUTS. 

The ad agency was shocked, the product 
designers and engineers were perplexed, and 
our purchasing agent was worried. We ended 
up with 29,940 in stock. 

What do you do when everybody goofs? 
Simple. You lower the price. But from exper- 
ience we know that even at $29.95 we're not 
going to sell out even if we triple our sales. The 
price had to be dramatic. A real shock. The 
price had to be so low that a sell-out would be 
assured. “O.K., $24.95," said our executive 
vice president. But she was vetoed. "$19.95," 
announced our president. And so it was. 

If you realized the value that NUTS repre- 
sents at $19.95, you'd buy all you could for 
gifts this Christmas even though it's months 
away. But we're sorry, there's a limit: 144 per 
person or 967 per family. You see, we're 
anxious to dump the little buggers. 

The NUTS comes with a terry cloth sleeve 
that fits over the unit to make it comfortable to 
wear for jogging or just plain walking. Take 
NUTS with you to a sporting event and hear 
the play by play while still experiencing the 


sound of the crowd. A strap firmly secures the 
NUTS to your body so you can jog or do any 
physical exercise while the unit stays secure. 

If the sleeve gets dirty, don't worry. Just 
throw it in the washing machine and wash it 
like a towel. Don't forget, of course, to first 
remove the radio. 

NUTS comes with a 90-day limited warranty 
but it's built like a battleship so nothing should 
ever go wrong. But ah, if it does, simply send it 
to our service-by-mail facility and we'll quickly 
repair it and have it back pronto. 

JS&A is famous for its space-age products 
since 1971 and its FTC battle since 1979. 
We're a responsible company that built our 
reputation on providing service to our custom- 
ers and fighting off federal bureaucrats. 

To order, simply send your check for $19.95 
plus $3.00 per order for postage and handling 
(illinois residents add 6% sales tax) to the 
address below or, credit card buyers may call 
our toll-free order service below. We'll send 
you your unit complete with instructions and a 
90-day limited warranty backed by JS&A's 
service-by-mail center. (Four AA cell batteries 
not included.) 

If you've ever had a great opportunity to buy 
a truly great bargain, it's now. But like we said, 
once we're sold out, that's it. Only 29,940 left. 
Order yours at no obligation, today. 


PRODUCTS 
THAT | 
Be ATHINK 
Dept.PS OneJS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 

Call TOLL-FREE ........ 800 228-5000 
In Nebraska Call ........ 800 323-6400 

(O JS&A Group, Inc.,1981 
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Send for all the facts! 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 
Send for FREE details -mail coupon below or postcard TODAY" 


BELSAW SHARP-ALL CO. 702S Field Bldg. Kansas City, Mo.64111 
No Obligation...No Salesman Will Call 
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The Home quy Audit Tool 


Stop wasting your money on costly fuel billsand 
improve insulation technique. 


The E/One Snoop is a sensitive instrument which 
provides data to estimate insulation quality. From 
the inside of any building, you can locate drafts 
and monitor heat loss and gain through walls, 
ceilings, floors and windows. 

EASY TO USE 

The E/One Snoop detects relative degree of heat 
loss or gain by a front mounted thermistor sensor. 
It's trigger energizes the meter circuit when 
aimed against the target surface. 


STOP GUESSING 

Prioritize your spending of insulation dollars 
through competent measurement. The E/One 
ioo is priced reasonably for the average 
tool Dox. 


Send Check or Money Order $38.00 
Name: 
Address: 


City, State: 
E/ One Corp., 2773 Balltown Rd., Schenectady, NY 12309 


Science newsfront 


[Continued] 


to point to objects that he wishes the 
capuchin to manipulate, with exact 
instructions given orally. In response, Hel- 
lion takes food out of the refrigerator, 
feeds Robert with a spoon, plays cassette 
tapes, cleans up with a mini vacuum 
cleaner, turns lights on and off, and 
returns to her cage. 

Dr. Mary Joan Willard, director of the 
program, notes that it would cost between 
$6,000 and $9,000 to place a fully 
equipped and trained simian aide in a 
home, a relatively low-cost supplement to 
the services provided by human personal- 
care attendants. It now costs about $8,000 
to train a guide dog, and it would have a 
life span only a third that of a capuchin, 
which normally lives 30 years. 

This research is being supported by the 
National Science Foundation and the Par- 
alyzed Veterans of America. 


A bundle from Britain 


The object in the photo above is made of 
fiberglass, folds flat for shipping, can be 
installed below ground in three days, and 
costs a third less than the equivalent in 
reinforced concrete. What is it? A high- 
tech nuclear-bomb shelter manufactured 
by Design for Defence, Ltd., of London. 
Called the Honeycomb Bombcell, it is 
designed to house four or five people, but 
the modular units could be linked together 
for larger groups. Its makers calculate that 
it will fully protect against a one-megaton 
bomb 2.5 miles away or a five-megaton 
air burst 3.75 miles away. It far exceeds 
the United Kingdom’s recommendations 
governing fallout. 

Living conditions under five feet of 
earth would be monastic but supportable: 
The 14-ft.-deep, 11-ft.-dia. module has 
four berths, shelves and cupboards, a 
wash basin and sink, miniature shower, 
and a toilet that pumps its waste to the 
surface. Some daylight is introduced via 
two water-filled tubes reaching the sur- 


face, and is supplemented by battery- 
powered lamps. Every six hours the occu- 
pants would operate for 15 minutes a ped- 
al-driven pump that exchanges stale air 
for fresh, drawn in through special filters. 
The lower part of the chamber holds 420 
gallons of fresh water in hermetically 
sealed tanks. And for the troglodyte who 
wants everything, available as options are 
a hydraulic jack to lift the blastproof door 
should it become jammed and a pop-up 
TV camera to observe what, if anything, is 
happening topside. | 


Toxic shock origin 


Researchers at the University of Wiscon- 
sin-Madison report that they've uncov- 
ered the cause of the mysterious disease 
called toxic shock syndrome. Newly rec- 
ognized and sometimes fatal, the disease 
is associated with tampon use. Physicians 
have suspected that staphylococcus bac- 
teria were involved, but just how was 
unknown. Now a team headed by Merlin 
Bergdoll of the University's department of 
food microbiology and toxicology has 
traced TSS to a previously unknown poi- 
sonous substance, called an enterotoxin, 
produced by strains of Staphylococcus 
aureus. 

Enterotoxins attack the lining of the 
intestine. They can cause vomiting and 
diarrhea. Staphylococci produce entero- 
toxins when food is improperly stored— 
resulting in "staph" food poisoning out- 
breaks. Strains of Staphylococcus aureus 
have also produced infections such as 
boils. But they have only rarely been 
known to cause infections and produce 
enterotoxins at the same time. LH 


The 51 percent solution 
PROBLEM 1 


4736 5156 


PROBLEM 3 


EL 


Translucent 
water wall 
stores heat 


Waterwall modules mount in south wall 
or roof. Weight is 31 pounds empty, 442 
pounds filled with 53 gallons of water. 


Pumps, tanks, heat exchangers, sen- 
sors, controls, plumbing, electrical 
wiring—they're all just some of the 
"extras" you must consider when 
installing a solar heating system in 
your home. But now there's an easier 
way: a passive "water wall." 

Made by One Design (Mountain 
Falls Rte., Winchester, Va. 22601), 
Waterwall is a four-foot-square trans- 
lucent polyethylene module that 
mounts between the studs in a wall or 
roof. After installation behind a dou- 
ble-thick acrylic glazing material that 
you put on the outside of your house, 
you fill the module with water. The 
idea: Sunlight passing through the 
glazing warms the water, which re- 
tains the thermal energy (442 Btu/ 
deg. F). When the sun sets, the mod- 
ules release this heat into the home. 

The interior wall can be covered 
with conventional materials. But 
since Waterwall is translucent, it 
allows sunlight into the room if left 
bare. The modules can be used in new 
construction or added to existing walls 
or roofs. Gray panels are $110; white, 
$125.—W. J. Hawkins 


Puerto Ue an 
Gold Ru 


Thats the reaction thats made 
Puerto Rican Gold Rum one of the 
most popular and fastest growing 
liquors in America today. 

Any way you try it, Gold Rum is 
a smooth alternative to bourbons, 
blends, Canadians — even Scotch. 

Enjoy it on the rocks, or with a 


dash of soda or your favorite mixer. 


The first sip will amaze you. The 
second will convert you. 


/ it’s because 
! you haven't — 
tasted goen rum 


Make sure the rum is Puerto 
Rican. The people of Puerto Rico 
have been making rum for almost 
five centuries. Their specialized skills 
and dedication result in a rumof 
exceptional taste and purity. 

No wonder over 85% of 
the rum sold in this country 
comes from Puerto Rico. 


PUERTO RICAN RUMS 


Aged for smoothness and taste. 


For free " Rums of Puerto Rico” recipes. write: Puerto Rican Rums, 
Dept PC-2,1290 Avenue of the Americas, N.Y., N.Y. 10102 © 1980 Government of Puerto Rico 
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-.. Royce of saws, to the amazing 


Extra wide, select hardwood 


Taper ground blade 
reduces binding. 


handle: more comfort and control. 


Precision set d, 
bevel filed teeth ae 
for fast, accurate cuts. M. 
Chrome-alloy-steeh” 


blade for lasting sharpness. 


Super Doers are getting their 
teeth into more projects, with 
the help of Stanley. From our 
Professional™ line, the Rolls- 


- Hard Tooth saws with heat hard- T e s 
ened teeth to stay sharp far ^ ẹ ^ x 
longer Cut any job down to size ©. y. 
with Stai ini Ves wed pe — 


à - KILXIETÀ helps you do things right 


Warning — Protect your eyes 
| -Wear EN oggles (6) 1981, Stanley Tools, Division of The Stanley Works. 
à when using t Super Doers is a trademark of Stanley Tools. 


Centrifugal 
clutch 
stops mower blade 


To meet the new rotary-mower safety 
standards, manufacturers have come 
up with different ways to stop a whirl- 
ing blade instantly [PS, April]. But 
Hoffco/Comet (358 N.W. F St., Rich- 
mond, Ind. 47374), a long-time builder 
of small clutches, thinks it has an 
improved way. 

The Blade-Matic is a combination 
mechanical-centrifugal clutch 
mounted on the engine crankshaft 
below the mower deck. Any time you 
release the mower handle (to bag, for 
instance), the clutch is disengaged 
through a mechanical linkage. The 
blade automatically stops within two 
seconds. Unlike other systems, how- 
ever, the engine continues to run. This 
eliminates the cost of electric restart 
and the bother of restarting. 

Basically, the clutch consists of a 
housing containing outward-acting 
weights that are initially spring-load- 
ed. As engine speed increases, the 
weights are centrifugally expanded to 
drive the blade drum. When you let go 
of the control, a spring-activated band 
brake overpowers the outward force 
on the weights, disengaging them and 
braking the blade to a quick halt. 

In addition, the mechanically con- 
trolled brake offers these advan- 
tages: The clutch mass protects the 
engine in case of accidental blade con- 
tact with objects; you can start the 
engine in heavy grass and in the nor- 
mal, open-throttle position; you can 
manually "declutch" the blade to pre- 
vent stalling under load; and you can 
adjust the engine without the hazard 
of a rotating blade.—E. F. Lindsley 


ADVERTISEMENT 


What Will You Do 
ith Your 700,000? 


Millions of people will “blow” the 
$700,000 they'll earn. Will you? 


F A MAN or woman averages 
Ljust $15,000 a year, he or she 
will make about $700,000 during 
the usual 45 years of employment. 
And, at an average income of a lit- 
tle over $20,000 a year, the total 
earning figure is an incredible one 
million dollars! 
Yet, U.S. Social Security Admin- 
ormon ores show that mil- 
lions of peep e end up with an 
income of about $350 a month 


from Social Security after they’ve 
retired. 

Only $350 a month! That’s hard- 
ly enough money to enjoy all the 
good times we promise ourselves 
after we stop working. In fact, at 
today’s prices, it’s barely enough to 
survive on. 

Why do most folks end up with 
so little money to show for nearly a 
half-century of work? 

Usually, it’s because they didn’t 


bother to take care of themselves 
first! They pay the butcher and the 
baker and the gas station owner 
and the banker—and never seem 
to have much money left over to 
provide for their own future happi- 
ness and security. 

Is it too late to start doing some- 
thing about this? 

Not at all! In fact, by paying 
yourself first with what can be a 
modest amount, you can assure 
yourself of an added monthly in- 
come that you can never outlive, 
no matter how old you become. 

Now you can send for the free 
facts, delivered to your home, that 
tells how simple it can be to use the 
assured monthly income benefits 
of "cash-value" life insurance pro- 
tection to help provide yourself 
with added money for your future 
security—over and above what 
you collect from Social Security— 
and also help provide for your im- 
mediate protection needs today! 

For the free facts about Bankers 
Life & Casualty Company's "cash 
value" life insurance policy 12N, 
write George Hunter, Bankers 
Life, 1000 Sunset Ridge Rd., 
Northbrook, Ill. 60062. Be sure to 
include your sex and date of birth 
so the exact figures on this "cash 
value" protection for you can also 
be sent. 

There's no cost or obligation for 
this important service. 


Policy I2N is not available in Md., 
Mich., N.J., N.Y., Tex., Vt., Wash. 
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Taste t 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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)Lotiliard USA, 198) , .! 
Reguiar: 3 mg. "tar," 0.4 mg. ni¢ating av. pár cigarette, FTC Report Jan. 1980. 
Menthol: 3 mg. “tar,” 0.4 mg. nicotine av; per cigarette by. FTC Method. 
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PScar test & driving report 


Three sporty 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 


read with the understanding that they 


reflect tests only on our sample cars. | 


An excellent rating is 5 points; very 


good, 4; good, 3; fair, 2; poor, 1; very 


poor, 0. 


H 


D 
22 
LN7 


Ww b b A w Oc Ul rs cO Charger 


| Acceleration 
Braking 
Handling 
Maneuverability 

| Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Authors’ opinion 
**No rear seat 
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C) I& — OWN OI 4s — m Pontiac 
J2000 


-oconooong.t Mercury 


economy cars 


—a new breed from Detroit 


and measurements. Results should be | 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


First Detroit brought out small econo- 
my cars. Now it has turned to small 
sporty economy cars in its continuing 
battle with the imports. Among the 


newest entries in this growing field 


are Pontiac J2000, Dodge Charger 2.2, 
and Mercury LN7. 

Al| three are front-wheel-drive 
types, designed to compete with the 
growing number of upscale imports 
like the Honda Accord, Datsun 200- 
SX, and Toyota Celica. While the 


J2000 is all-new, the LN7 and Char- 
ger are spinoffs. 


Pontiac J2000 


This crisp-looking four-door version 
of GM's new J-car is surprisingly 
roomy inside, but somewhat lacking in 
response. The 1.8-liter engine is un- 
dersized for a 2,400-lb. car with an 
automatic transmission, and the Pon- 
tiac proved slowest of this group in our 
acceleration tests. 

Handling and maneuverability are, 
respectively, very good and excellent, 
partly due to the impressive rack-and- 

Continued 


Detroit's newest sporty offspring: 
Mercury LN7, Pontiac J2000, and 
Dodge Charger 2.2 (clockwise from left). 


PS car test & driving report 


pinion steering that is about as 
responsive as that found on race cars. 
Ride quality wasn't quite what we 
expected, however, with more harsh- 
ness than anticipated. 

Inside, our top-of-the-line LE model 
offered the richest appearance of this 
trio. The plush seats are firm yet com- 
fortable and hold you in place well. 
Passenger room is ample, and the rear 
seat offers head and leg room superior 
to just about any sedan in the J2000's 
class. 

Conveniences weren't forgotten, ei- 
ther. Our car had a tilt wheel, power 
windows and door locks, a remote 
trunk release, and reclining seats. 
With its velour interior, plush carpet- 
ing, and wood-grain dash and console, 
the LE feels and appears luxurious. 

While the J2000 is refined overall, 
the automatic transmission is a grade 
below par. There is a pronounced jolt 
when shifting into drive and with each 
upshift from first to second. The new 
engine, although a little anemic in a 
car this heavy, does produce balanced 
power. Its computer control gives a 
smooth idle and accepts air-condition- 
ing loads well, but does allow some 
surging on the road. 


Dodge Charger 2.2 


Once applied to large cars that were 
the scourge of stock-car racing's su- 
per-speedways, the Charger name has 
been absent for several years. Now it's 
back again, on a much smaller car, but 
one that is among the quickest produc- 
tion cars in America. 

Actually, the basics of a Charger 
have been available for about a year. 
When Chrysler added the new K-car 
2.2-liter engine to the Omni/Horizon/ 
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Double lane change measures a car's 
high-speed handling in evasive maneu- 
vers. Dodge Charger 2.2 (above left) easily 


O24/TC3 series, the result was sur- 
prising performance. By adding fat 
Firestone HPR radials, a special han- 
dling package, some unique body pan- 
els and paint schemes to the already- 
sporty O24, Chrysler came up with a 
contemporary performance car with 
impressive acceleration and handling, 
plus respectable fuel economy. 

The key, of course, is the 2.2-liter 
engine. It's 30 percent larger than the 
standard 1.7-liter unit in the four-door 
Omni/Horizon and the two-door O24/ 
TC3 version from which the Charger 
is derived. The extra displacement 
gives the added oomph that makes the 
car so quick, yet it also allows Charger 
to chug around town happily at a 
ridiculously low 1,300 rpm in fourth 
gear. That should mean a gain in real 
fuel economy in typical driving. 

In case you don't notice the spar- 
kling performance, Dodge has includ- 
ed a loud exhaust system. But it's too 
loud—even for the sports-car lovers 
among our test team. 

The combination of compact exteri- 
or dimensions and well matched tires 
and suspension makes Charger's han- 
dling and maneuverability both excel- 
lent. Although our test-result tables 
don't show it (due to revised testing 
and reporting methods), the Charger 
was substantially faster through both 
the handling and maneuverability 
grids than the impressively tenacious 
LN7. Not only that, it also provided a 
much better ride than the LN7’s rath- 
er harsh suspension. 

There is one major drawback to this 
sporty coupe, however. The slanting 
fastback roof line that helps give the 
car its rakish look severely limits 
rear-seat head room. You can fit chil- 


c er 


+ -i TUNE. 


took a top rating, while the Pontiac J2000 
(shown from behind at the same point) 
was solidly in second place. 


EPA fuel mileage (mpg) 


e 
` z 
s s5 5 
EE ; b 
& 3 o $5 
Highway 41 41 46 
City 25 25 29 
Calif. city 25 24 29 
PS fuel-mileage tests 
(steady-state mpg) 
35 mph 34.6 40.3 59.8 
55 mph 30.5 31.0 43.6 


dren in the back without any problem, 
and perhaps one adult—sitting side- 
saddle—but it’s probably best to con- 
sider the Charger and its O24/TC3 sib- 
lings as two-seaters. 

Up front Charger has plenty of 
stretch-out room. The driving position 
is very good and the seats are comfort- 
able even for extended drives. | 


Mercury LN7 


With its two-passenger layout, the 
LN7 is the most unusual car in this 
group. While some head room is sacri- 
ficed for a low, racy look, the interior 
is only a shade tighter than Escort/ 
Lynx, on which it—along with its 
nearly identical Ford twin, EXP—is 
based. (See the accompanying 3,000- 
mile test of EXP.) 

Unfortunately, when the designers 
lowered the seats to compensate for 
the lower exterior look, they didn't 
drop the dash or windowsills. So you 
get the feeling of sitting in an old- 
fashioned bathtub. And you get a less 
effective view of the road ahead, 
despite the sharply sloping hood. 

Continued 


For every ten 


gallons of fuel oi 
you burn, ) 
waste four 


At more than a buck a gallon, 


who can afford that? 


Your old, inefficient oil burner 
may turn as little as 60% of your 


expensive fuel oil into useful heat. 


But a new INTERburner™ 
replacement oil burner is highly 
efficient, because its exclusive, 
patented Turbo-Reversed Air 
System burns hotter, cleaner. 
And puts nearly every drop of oil 
to work where it can do the most 
good—heating your home. 

Some INTERburner owners 
report cuts of up to 40% in oil 
consumption (without "dialing 
down ). That means, if you used 
1000 gallons of fuel oil this 
heating season, INTERburner 
could save you up to 400 gallons 
next season. 

An INTERburner runs 
whisper quiet. It even saves on 
electrical bills, because its 
Interrupted Ignition uses only a 
fraction of the power other 
burners need. 

Since it's an energy-saving 
product, an INTERburner 
qualifies for Federal Energy 


Tax Credits on your income tax. INTERburner Installer. He's a 
And every INTERburner is pro. A graduate of the intensive 
UL-listed and factory-fired for INTERburner training program. 
your peace of mind. It’s made in He'll give you a free energy 
U.S.A. and parts are readily audit of your present oil heating 
available. system. And tell you how much 

You've wasted enough you can save with INTERburner. 
expensive fuel oil. It's time to Act now! Send the coupon or 
talk to your local Qualified call our toll-free number. 


Call Toll-Free 1-800-"1 AM COLD" Prec 
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= _INTERburner 


BY SLOAN 


SLOAN VALVE COMPANY | 
10500 Seymour Ave. Franklin Park, IL 60131 
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Send me full details on INTE Rburner. | 
| 
| 
| 
| 
| 


NAME E = 


ADDRESS 


is RBURNER I5 MANUFACTURED FOR THE 
U.S. AND CANADA BY SLOAN VALVE CO, OF CITY = --- m STATE 
ILLINOIS UNDER EXCLUSIVE LICENSE ne 
EET LUN L CO. AB OF NORRKOEPIN 
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PS cor test & driving report 


The deeply cushioned high-back 
bucket seats are comfortable and hold 
you in position with moderate firm- 
ness. They're standard on the car. 
However, the optional low-back buck- 
et seats (which we had on the EXP) 
are decidedly uncomfortable and 
should be passed up. 

Generally, interior space is good, 
nearly equal to that of the other two 
cars, and storage room under the 
hatch is excellent. The driving posi- 
tion is good, but is diminished by the 
three-level pedal arrangement and 
the distant shift lever. The throws are 
so long that third gear is a long 
stretch, even for six-footers. Also, the 
detent spring that separates first and 


reverse is so light that you can acci- 
dentally select reverse at a stoplight 
without realizing it. That can get 
expensive! 

The LN7 uses the same 1.6-liter 
engine and drive train as the Lynx; we 
found it decidedly undermuscled. This 
is compounded by a too-wide-ratio 
four-speed manual transmission. 

What the LN7 lacks in acceleration 
is made up for in handling and maneu- 
verability (although at the expense of 
some ride quality). The sticky Miche- 
lin TRX tires and their matched spe- 
cial suspension give the car exception- 
al cornering power and nimble, sure- 
footed steering response. If sporty cars 
are judged by the quality of their han- 


dling, then the TRX-equipped LNT 
ranks with the best in its class. Best of 
all, it displays none of the braking and 
handling problems we found in the 
Escort chassis on which it is based 
[PS, Jan.]. 

Our picks: 

I like the power and driving feel of 
the Charger 2.2. It’s based on one of the 
most underrated cars available today, 
and the Chrysler engine brings out the 
best of the chassis’ features.—J. D. 

There's no doubt here. The Charger 
is as comfortable as the J2000 but with 
vastly superior response and handling. 
I'll take the Dodge.—E. J. 

For specs and test results, turn page 


PS 3,000-MILE TEST 


FORD 
EXP 


It's been 25 years since Ford built a 
two-seater. Now Ford is seeking to 
recapture some of the glamor and 
excitement of those classic 1955—'57 
Thunderbirds with a pair of flashy 
two-seaters, Ford EXP and Mercury 
LN7. 

We decided to test an EXP with 
manual transmission and the optional 
TRX suspension. For several weeks, 
staff members put it through long 
trips, city driving, suburban commut- 
ing, Sunday-afternoon drives, and 
even some furniture moving. 

Overall, the EXP averaged 28.5 
mpg—reasonable considering that it 
spent one-third of its time in city traf- 
fic, but still less than expected. Here's 
an economy breakdown, by category: 
city driving, 25.2 mpg; mixed city/ 
highway, 27.7; highway, 30.9. Much 
cruising in the 60—65-mph bracket 
drastically cut the highway economy, 
but driving at 55 mph did produce 36 
mpg. 

Comfort isn't always a priority in 
low-priced sports cars. That's fortu- 
nate because our EXP's comfort was a 
study in extremes. The driving posi- 
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tion was good, but was compromised 
by the tri-level pedal placement and 
the relatively high window sills and 
dashboard. Ride quality was fine on 
smooth streets and expressways, but 
became harsh on low-amplitude wash- 
board surfaces and downright jarring 
on rough roads. 

Sometimes good seats can compen- 
sate for this roughness, but not so with 
the uncomfortable optional low-back 
bucket seats in our EXP. We found 
them unusually vulnerable to even av- 
erage bumps. Stick with the standard 
high-back buckets, like the ones in our 
LNT. (Since EXP and LN7 are virtual- 
ly identical cars, the general com- 
ments made about either model are 
interchangeable.) 

Other drawbacks are similar to 
those we found in the LN7, as well as 
the Escort that we tested in January: 
noisy engine, low power, too widely 
spaced transmission ratios, high road 
noise, and tiny sun visors. Problems 
that were peculiar to just the EXP, 
and were not shared by the LN7, 
included pronounced fuel starvation 
at times under acceleration, inade- 


quate dashboard illumination for 
driving at dusk, and a misaligned rear 
hatch door that caused the interior 
courtesy lights to frequently blink on 
and off. 

On the plus side, there were several 
noteworthy points. Cockpit room is 
good, and cargo space is even better. 
There's plenty of space for a wide vari- 
ety of cargo. One tester reported that 
he was able to carry 12 large framed 
prints with no problem. And there's 
even a standard window-shade-like 
security curtain in the back, which 
you can stretch over valuables to hide 
them from the sticky-fingered. Anoth- 
er nice touch is the swiveling over- 
head map light mounted just aft of the 
rear-view mirror. 

The EXP's strongest point, though, 
is its responsive handling and high 
cornering ability. With the Michelin 
TRX tires and companion suspension, 
it is truly impressive. 

With the more powerful engine and 
close-ratio transmission that are com- 
ing, EXP will be a better-balanced 
car, with performance to match its 
handling potential.—Ed Jacobs 


. LOW-COS 
LIFE INSURANC 
FOR YOUR CA 


NL oL = 


Not so long ago, it was easy to buy an economy 
car for two or three thousand dollars. 

Today, you're lucky to find one for five thousand. 

And replacement engines haven't gotten any 
cheaper, either. 

So it makes sense to change your oil and put in a 
new Fram oil filter at least as often as your owner's 
manual tells you to. 

After all, a new Fram oil filter doesn't cost much. 

A new engine does. 

But, the choice is yours. 

You can pay a little now. 

Or a lot later. 


Fram and Autolite are Bendix Companies 
Fram Corporation, Providence, Rhode Island 02916 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


PS car test & criving report 


PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heat- 
er hose clamp out in 
the open where it can 
| be reached easily? To 
give you an approxi- 
mation of how dif- 
ficult it is for a typical 
person to perform 
various service opera- 
tions on the cars, we 
examine each vehicle. 
Here's what the num- 
bers mean: 1, very 
difficult; 2, difficult; 
3, average degree of 
difficulty, no worse or 
better than most other 
cars; 4, easy; b, very 
easy. 


Performance 
comparison 
with selected 
1981 models 
1981 AMC Spirit 4 

1981 Chevrolet Chevette 4 
| 1981 Ford Escort 4 

1981 Plymouth Horizon 4 


1981 Subaru GLF 4 


1981 Volkswagen Jetta 4 


1981 Chevrolet Citation 4 


1981 Dodge Aries K 4 


1981 Datsun 200-SX 4 
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huaca fluid levels 


ory 
Master cylinder 
Windshield washer 
Engine oil 
Coolant 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 


Replacing hoses 
Upper relates hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Spare tr a accessibility 


nging belts 
*Sealed 


Economy cars 
don't have to be 
boring, back- 
straining, or boxy 
anymore. Better 
overall perfor- 
mance and dis- 
tinctive styling 
are becoming in- 
tegral parts of the 
once-bland econ- 
omy-car class. A 
great deal of at- 
tention is now be- 
ing paid to luxuri- 
ous interiors and 
multi-faceted ac- 
cessories, so big- 
car owners who 
want to move to a 
smaller one will 
feel more at 
home in the less 
spacious sur- 
roundings of 
their new cars. 
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Pontiac J2000, Dodge Charger 
2.2, and Mercury LN7—dimensions, 


specs, and test results 


DIMENSIONS (inches) 
Wheelbase 


Overall length ......... 
| Overall height ......... 

Overall width... ....... 
Track; FIR. area 


Ground clearancé....... 
Front head room. A TE 


Rear hip room ......... 


Rear leg room (min.)..... 


Rear knee room (min.). . . 
Couple distance ........ 


SPECIFICATIONS 

Engine type. ...... sss 
Bisclocement (cu. in./L). . 
Compression ratio. ...... 
Carburetion........... 
Met hp @rpm......... 
Net torque (2 rpm . 
Transmission . E a Ace à 


BOB BÀ d F 


| spo ee 


Overall steering ratio. ... . 
Turns, lock to lock ...... 
Turn diameter (ft.)...... 


Front suspension ....... 


Rear suspension. .... UR 


Front stabilizer-bar 
diameter (in.)........ 
Rear stabilizer-bar 
diameter (in.) 
Trailer towing (max. Ibs.) . . 


Trailer qx weight 
(max. | 
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| Brakes.. cunis’ 


Brake ng 

Fuel ta 

Trunk ie (cu. ft. eS 

Liftover height (in.) . 

Curb weight (Ibs.) . 

F/R weight distribution (95) 

Basic price ........... 

Price as tested......... 

Major options on inan car 
(over $100) . -— 
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TEST RESULTS 


| Meneteion teu. .) 


"| à b B B E b d 


ph 
gis test (cool) 60—0 Mph 
Stopping distance (ft.) . 
| pressure (Ibs.) . 


Brake test (hot) 60—0 mph 


Sto ping distance e. 
| pressure (Ibs.) . 
Interior noise @ 60 mph 
(JBA) oe kon 
Handling test (mph)t. .... 
Maneuverability test (mph)t 


automatic 


Firestone 

Deluxe Champion 
radial 
175/80R13 

Rack and pinion, 


power 
16.0:1 

2.88 

dent, 
Mac rson 
Semi-inde 


dent, crank twist 
axle, coil springs 


0.86 


None 
1,000 


100 
Disc/drum, power 


AIC $625, auto- 
matic transmis- 
sion $370, rear 
defroster $115, 
r steerin 
180, AM/F 
stereo $100 


18.9 
22.9 


199 
95 


193 
80 


71 
62.2 
27.54 


ge ury 
Charger 2.2 LN7 
96.6 94.2 
174.0 170.3 
51.2 50.5 
66.7 65. 
56.1/55.6 54.7/56.0 
5.0 6. 
37.2 37.0 
52.5 51.9 
42.4 41.7 
34.4 a 
46.1 k 
28.7 ^ 
-3.3 " 
26.3 * 
in-line 4 In-line 4 
135/2.2 98/1.6 
8.5:1 8.8:1 
ef bbl. 2Z-bbl. t= 
B4 @ 4,800 65 @ 5,200 
111 @ 2,800 85 @ 5,200 
Four-speed Four-speed 
manual manual 
2.69:1 4.05:1 
Firestone Michelin 
HPR radial TRX steel-belt- 
ed radial 
195/60R14 165/70R365 
Rack and pinion, Rack and 
power pinion, power 
18.0:1 21.3:1 z 
3.13 3.05 
33.4 35.1 
Independent, Independent, 
MacPherson MacPherson 
struts struts 
Independent, Independent, | 
semi-trailing trailing ms T 
arms, coil springs coil sprin 
lower con i. 
arms 
0.87 0.87 
None None 
No l 700 
recommendation 
No 100 
E OMentaHon 
isc/drum, power Disc 
197.5 214.6 
13.0 11.3 
10.7 33.7 
29.0 31.4 
2,250 2,100 
62/38 62/38 
$6,048 $7,750 ws 
$7,641 $8,858 
Charger package A/C $560, AM/ 
$399, rear de- — FM stereo 
froster $111 $100, perne: 
mance package 
$189 
11.7 18.0 " 
13.9 22.1 
178 193 
115 85 
178** 199 ' 
123 85 
75 78 
65.04 65.0+ 
27.64 27.54 


TEST CONDITIONS: Ambient temperature, 65°F; relative humidity, 85 percent; barometric | 
pressure, 28.8 inches Hg | 


*No rear seat 
**Measured manually 


TResults given with a "+" indicate that m car exceeded our minimum for a "5" rating. 


higher speeds was not’ abonos 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Take the road to flavor 
in a low tar cigarette. 


The low 'tar' with 
| genuine tobacco flavor. 


RALEIG I LIGHT 


i 


NEEDS A LITTLE COMFORT. 


There comes a time 
we all want to sit back 4 
get comfortable. And the 
no better way than with the 
fine, easy taste of Southe rn 
Comfort. ^ | 
Inspired in the 1800' 
old New Orleans, this 
famous liquor is delicious" 
straight, on the rocks, or 
mixed any way you like it. 
It’s one of the real comforts 


send gifts of Southern Comfort anywhere by phone. Call toll-free 800-528-6148 charge to major credit cards 
Offer void in states where prohibited. Southern Comfort Corp., 80-100 Proof Liqueur, St. Louis. Mo. © 1980 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


DAD's are coming 


My ears were straining to hear just one 
mistake: a slight slur on one musical pas- 
sage perhaps, or distortion on a crescen- 
do, or maybe just some hiss in between 
the record cuts. Nothing. Just clear, dis- 
tinct, undistorted reproduction from a 4.7- 
inch record holding an hour's worth of 
music. | 

The demo was at Chicago's recent Con- 
sumer Electronics Show, and | was listen- 
ing to the Sony/Philips Digital Audio Disc 
(DAD) system. (A DAD is shown in the cen- 
ter of the photo above, along with a con- 
ventional LP record for comparison.) The 
player can fit in the palm of your hand. 
Just lift the top, pop in the disc, and a laser 
beam of light extracts the all-digital infor- 
mation from the 2.5-mile-long track of 
microscopic pits and flat areas. 

The electronics of the player converts 
these pre-recorded digital signals back 
into analog voltages—audio sounds that 
perfectly match the original recording. 
Distortion, wow and flutter, rumble—all 
the things that plague conventional 
records—are gone. They simply aren't part 
of the digital signal. 

But that’s not all. The disc can hold oth- 
er digital information about the record 
you're playing: the title of a song, its 
length, even the words to its lyrics. That 
information could be printed out on a vid- 
eo display (such as your TV) as you play 
the song. 

Although the units shown above (Sony 
on the left, Philips on the right) are proto- 
types, it won't be long before we'll see 
production models; fall, 1982, is now 
projected. And digital audio seems to be 
getting the support it will need to success- 


fully overcome some formidable hur- 
dles. 

Software—the records—will be pro- 
duced by CBS/Sony and The Polygram 
Group, a subsidiary of Philips, to start, with 
other companies showing interest. The 
hardware—the player—has been accepted 
as a standard by a number of major hi-fi 
makers—especially since the Digital Audio 
Disc Council has recommended the Sony/ 
Philips standard after three years of talks. 
The price is not yet set, but a rough guess 
is about $500 for the player. 


Quick looks 


€ One of the reasons prerecorded vid- 
eo cassettes are so expensive is that they 
are recorded in real time. A two-hour cas- 
sette takes two hours to duplicate. Pana- 
sonic, however, has developed a high- 
speed duplicator—four-hour tapes are 
copied in four minutes. It's unknown how 
this will affect pricing at present. 

€ AT&T has a renewed interest in Pic- 
turephone, the telephone system that 
allows you to see your caller. The compa- 
ny has asked the FCC for permission to 
install the system in 11 cities. Want one? 
Monthly charge is estimated at almost 
$12,000 for equipment rental. A call from 
New York to San Francisco is $840 for the 
first 30 minutes. 

€ Monomax is a new integrated-circuit 
chip from Motorola. Just add audio and 
video output circuitry, along with a power 
supply, and it becomes a complete black- 
and-white TV set. Price: $6.82 in lots of 
100. 

€ No more lost letters? RCA has been 
awarded a contract from the U.S. Postal 
Service to develop and install an Electron- 


ic Computer Originated Mail system (E- 
COM). RCA won't be using its newest 
communications satellite for the digital 
transmission, however. The company... 
er... lost it in space. 

9 Matsushita has demonstrated some 
interesting products for our video future: 
a video disc with record capability; a por- 
table four-pound solid-state camera (it 
uses a solid-state chip called a Charge 
Priming device instead of a vidicon tube) | 
with built-in two-hour tape recorder; 3-D 
television; and a microwave oven with 
built-in CRT and tape deck to show you 
how to fix the dinner. 

€ Sears has put its 236-page summer 
catalogue on videodisc. Nearly 18,000 
products are shown—some of them in 
action with sound and music. The disc is 
in the laser format. (But Sears will be sell- 
ing the RCA CED-format disc player.) 


Computers 


€ Texas Instruments’ 99/4 home com- 
puter has been reworked: T.l. (finally) 
removed the nonstandard keyboard and 
replaced it with a standard layout and 
keys with touch-typing quality. A new 
text-to-speech software package allows 
the computer to speak any word just by 
typing it on the screen. No phonetic spell- 
ings are necessary and the resulting voice 
is eerily "human." 

9€ Xerox has entered the personal-com- 
puter business with a roar: Its system 820 
comes with 64 kilobytes (K) of RAM; 4K 
ROM; dual 5.25 floppy drives; a 12-inch, 
24-line, 80-character-per-line screen; two 
serial and two parallel ports; 96-character 
keyboard; and it's compatible with Digital 
Research CP/M disc-operating system. 
Price: $2,995. Printer, eight-inch drives, 
and software are extra. A spokesman 
denied that Xerox is aiming squarely to 
compete with Apple computers but did 
mention that the project's code name in 
the design stage was “worm.” 

® Tired of trying to find jobs for your 
home computer? Turn the tables: Sub- 
scribers to the Source can now have the 
computer find jobs for them. It's part of a 
new on-line job-placement program for 
employers and possible employees. 


Combating CRT eye fatigue 


X-ray emission from computer CRT 
screens has been judged safe. To keep it 
that way, the FCC now requires makers to 
conform to set standards. There are other 
problems with CRT's, however. Says Dr. 
Norbert Kastner, who has been doing a 
two-year preliminary study: They cause 
eye fatigue and posture problems. A few 
of his suggested solutions: To help pos- 
ture, use a desk and chair designed spe- 
cifically for CRT operators. Remove all 
sources of light glare from the screen and 
use a separate incandescent light for the 
work area. Fluorescent lights cause a flick- 
er effect (because they go on and off 60 
times a second in synchronization with 
the scanning lines on the TV screen), 
which will tire your eyes. And every 20 
minutes, exercise your eyes by looking as 
far left, right, up, and down as possible 
without moving your head. "BH 
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DETROIT REPORT 


By JIM DUNNE 


Ford's propane option 


Ford has embarked on a small propane- 
fuel project for Canada in 1982 that may 
eventually have impact on the cars sold in 
the U.S. The company expects to sell 
about 20,000 Granadas and Cougars with 
a factory-installed propane-fuel system at 
a cost of about $600—well below the cost 
of an optional diesel engine (if Ford had 
one available). In addition, a propane 
option for Ford's medium- and heavy- 
duty trucks is being produced for the U.S. 
and Canada. Propane costs considerably 
less than gasoline or diesel fuel, and there 
is a surplus in Canada. 


General Motors' CVT 


General Motors plans to have a continu- 
ously variable automatic transmission 
[PS, June '80] for its future small cars. 
The transmission will have a steel belt 
connecting the engine and drive shaft, 
and should offer smoother, more eco- 
nomical driving. GM is tight-lipped about 
details, but the design is thought to be 
similar to that used for years on Dutch- 
built DAF cars. 


More computer controls 


Shifting the transmission will be added to 
the duties of on-board computers in cars 
of 1985 and beyond. The computer will tell 
the transmission when to shift after it con- 
siders driver demand, emissions, and fuel 
economy. In fact, practically all on-board 
systems will be controlled by the central 
computer. You'll be hearing much more 
about computer controls in coming 
months because computers can run your 
car most efficiently. 


Where to drain your engine oil 


Sears has begun a program to accept 
waste oil from customers for recycling. 
The oil, mainly drained from engine crank- 
cases, can be purified and reused to con- 
serve petroleum. The oid claim that oi! 
"never wears out” is mostly true, but con- 
taminants have to be removed before 
reuse. Sears will provide signs for its 
stores to tell customers about the pro- 
gram and will include notices of the recy- 
cling service in its advertisements. 


Computers that see in 3-D 


Until recently, the use of computers in 
designing a new car's body was limited to 
the sheet metal. Body surfaces were 
shown in two-dimensional displays hav- 
ing lines arranged in weblike patterns. 
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Now, with a development by GM, parts 
can be shown in three dimensions. The 
system can display and rotate parts for 
viewing from different angles, and auto- 
matically eliminates hidden lines. Simul- 
taneously, properties such as volume, 
weight, and moments of inertia can be cal- 
culated. One engine-simulator model that 
uses the new system can predict fuel effi- 
ciency and emissions before the engine is 
actually tested. 


A diesel from the start 


Oldsmobile’s new V6 diese! has been 
designed from the beginning to be a die- 
sel, with special emphasis on durability 
and quality. The engine will be built intwo 
sizes: 4.3 liters (262 cu. in.) and 3.2 liters 
(195 cu. in.). It will be offered in most mid- 
size and compact 1982 GM cars. It is said 
to combine acceptable performance with 
good economy. GM executives who have 
driven the new diesels say that they will 
help spread the use of diesels to a greater- 
than-predicted portion (20 percent) of GM 
cars slated for 1985 production. Quietness 
and smoothness rank as the most impres- 
sive features, behind fuel economy. It is 
believed that 29 mpg will be attainable in 
city driving. 


Turbo turnarounds 


While gasoline turbo engines are losing 
popularity generally, turbos are gaining 
with diesel-engine buyers. Ford had a tur- 
bo on its 2.3-liter four-cylinder engine but 
dropped it for a number of reasons, 
including maintenance. Meanwhile, GM's 
V6 turbo is alow-demand engine. But just 
the opposite is happening with diesels. 
Mercedes-Benz's turbo engine is making 
the diesel more popular than ever in the 
luxury-car field. Now Peugeot reports that 
its turbo-diesel accounts for more than 
half of its U.S. sales. The four-cylinder 2.3- 
liter engine is responsible in part for the 50 
percent rise in Peugeot sales here. Now 
available only in the 505 model, the turbo- 
diesel will soon be available in the luxury 
604, as well, in an effort to boost that car's 
lagging sales. 


Japanese advantage 
Japanese assembly plants are typically 


ringed by their suppliers’ plants. The ` 


advantages are enormous: Parts deliv- 
ered in the morning are installed the same 
day, eliminating as much as a four-day 
inventory buildup; and defective parts can 
be replaced by simply running across the 
street for new ones. American assembly 
plants may soon follow the Japanese 


example. In inventory savings alone the 
U.S. makers could close a big part of the 
cost gap between U.S. and Japanese 
products. A long-range effect of this 
would be a concentration of manufactur- 
ing and assembly plants, now scattered 
across the country and supplied almost 
exclusively by railroads. 


New Chevette on hold 


General Motors has postponed its 
planned 1982 replacement for the Chev- 
ette. The program has been shelved until 
1985'7 and beyond because GM is tied up 
with other new-car projects and can't 
afford the cash needed for the new "S- 
car." Before the scrub, the S-car was to 
feature front-wheel drive, a small three- 
cylinder engine, a hatchback body, and 
highway fuel economy above 50 mpg. GM 
was using a fleet of Dodge Colt two-doors 
as test mules for the project before the 
decision to delay it. 


Big Chevrolet out ` 


Following the Pontiac lead by one year, 
Chevrolet will get out of the big-car busi- 
ness in 1983. The division will upgrade the 
Malibu line to be its premier sedan, which 
will leave only Oldsmobile, Buick, and 
Cadillac in the big-car business at GM. 
Lineup changes will remain confused 
through the next three years as GM and its 
competitors scramble to rearrange their 
offerings. The terms “big” and "compact" 
are losing their meaning and will stay 
vague until the rearrangement is com- 
plete, some time in 1985-86. 


Cadillac was reluctant 


When the Cimarron project was first pro- 
posed, Cadillac management hesitated 
before committing its name and prestige 
to a vehicle built almost wholly outside its 
control. (Cimarron was designed by a GM 
project center, uses a Chevrolet engine, 
and is built by a separate assembly divi- 
sion.) At first, it was questioned whether 
the Cadillac name should appear on the 
car at all. But gradually, as the car was 
given special handling, ride, and trim 
equipment by Cadillac engineers, it came 
into better favor. In turn, Cadillac em- 
blems were affixed to the grille and tail- 
lights, and "by Cadillac" was added below 
the Cimarron name on the outside. Now 
Cadillac seems delighted with the car, 
proud of its leather seats, quiet interior, 
and outstanding steering control. Still to 
be improved, though, are engine idle 
speed and automatic-transmission shift 
smoothness. 


How much is average? 
The average car sold by General Motors in 


. 1981 topped the $10,000 plateau for the 


first time, Figured on a sales-weighted 
basis (averaging the five million or so cars 
the corporation sells) the average price 
was a chunky $10,200. You could spend 
more or less, of course. À Cadillac Seville 
cost about $23,000 with normal equip- 
ment. The cheapest car, a Chevrolet Chev- 
ette, cost $5,400 without options. 
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THEY PUT IT IN WRITING 


How do you know how good a motor 
oil is? Once you put it in your engine, 
you cant touch it, you can't see it, you 
can't watch it work. Yet, you depend on 


its quality everytime you drive your car. 


Quaker State knows about quality. 


They've been refining quality motor 
oil for over 60 years. And they have a 
new car engine warranty available—in 
writing — against lubrication failure for 
as long as you own it. Read about 
Quaker State's Lifetime Lubrication 


Warranty right on the can. 
How can Quaker State offer a guar- 


antee like this? Simple. They've been 
helping cars stay on the road 100,000 
miles and more for years. They've got 


the record to prove it. 
Even if you dont have a new car, 


dont you want to 
use the only motor 
oil that offers a 
written guarantee? 
You'll find Quaker 
State at stores and 
service stations all 
over the country. 
Whether you have 
one mile or hun- 
dreds of thousands | 
of miles on your car, You'll be Stayin on 


the Road with Quaker State. 


STAYIN’ ON THE ROAD WITH QUAKER STATE 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the University of Colorado. 


Note on friction heaters 


In response to a recent item in this column 
a number of readers have sent informa- 
tion regarding commercial products that 
convert shaft work (windmill or electric 
motor) to heat. No one argues that a watt 
or Btu of shaft power can be converted to 
a watt or Btu of heat at 100 percent effi- 
ciency. However, thermodynamics tells 
us that we can produce two to four times 
the heat from shaft or electric power using 
a heat pump. In this era of energy con- 
sciousness, we need to do better than the 
1:1 ratio of frictional or electric-resistance 
heaters. 


Insulated heat sink 


| would like to use a core-filled concrete- 
block perimeter wall (earth bermed) as a 
heat sinkfor a direct-gain solar application. 
| want to conceal the block, and plan to 
attach 2x2 furring strips to it and cover 
those with gypsum board. How much 
more will | be impeding the heat-sink pro- 
cess with the drywall and 1'»-in. air space? 
Jack Sillaman, Latrobe, Pa. 


You are reducing the storage effective- 
ness, since the furred space (and drywall, 
to some extent) acts as insulation. Some 
studies at Los Alamos showed that non- 
illuminated storage must be four times as 
great as storage placed directly inside a 
window. When you insulate the storage, 
the factor increases above four. Insulation 
outside the wall is essential. 


It's a drag, too 


Would it be feasible to build a lightweight 
vehicle powered by two or three Savonius 
wind rotors on the roof? The wind energy 
could operate a generator, keeping sever- 
al batteries charged both when the vehicle 
is moving and when parked. The batteries 
would propel the vehicle during calms. 
Johan Wolf, Capetown, South Africa 


When the car runs you will lose more 
energy than you produce: The added drag 
of the rotors will be greater than the 
energy produced by the aerogenerator. 
When at rest, the system will work to 
charge the batteries. A better approach is 
to use a stationary windmill that can be 
disconnected whenever you need to use 
the car. 


Low-voltage consumption 


My brother has a low-voltage electrical 
system in his home. He claims that his 
electric bill is considerably less than his 


48 | POPULAR SCIENCE 


neighbors'—none of whom have this elec- 
trical system. 1 want to know why this 
would be true, since it appears he would 
still use the same amount of power. 
Richard Theobald, Lexington, Ky. 


You are correct. A 100-watt light bulb is a 
T00-watt light bulb. Low-voltage systems 
use low voltage for controlling lights and 
such. Some saving occurs because 
lighter-gauge wire is used for the contro! 
circuit: This wire is cheaper and has less 
power loss. However, the main wiring 
must still be full size, based on the electri- 
cal load. Also, low-voltage switches may 
cost more than standard high-voltage 
ones. 


Alternators for windmills? 
Is it feasible to use automobile generators 
and batteries in conjunction with a wind- 
mill? If so, what performance can | expect 
from this hookup? 

S. Prince, Highland Park, Ill. 


The system will work, but it's expensive. 
Automotive alternators produce current 
below 100 amps. A typical output is 600 to 
700 watts. An average household needs 
several thousand watts' peak capacity, 
although the average load is only a frac- 
tion of this, of course. With a few alterna- 
tors, a rectifier, and a battery bank, you 
can do some good. However, for your AC 
power needs you will need an inverter. 


Parabolic curve 


INCOMING RAYS OF SUNLIGHT 


| want to build a parabolic or hyperbolic 
collector. What is the formula for a curve 
with the best focal characteristics? 

Paul Kenny, Los Angeles, Calif. 


The basic equation for a parabolic trough 
collector is y = x*/4f, in which f is the focal 


length (shown in the drawing). This equa- 
tion applies to any size or shape parabola. 
The size of your solar collector is dictated 
only by your choice of the focal length. 
Parabolic collectors focus the parallel 
beams of sunlight onto the focal line, 
where you should place a darkened pipe 
to remove the collected heat. The easiest 
way to make your collector is to plot the 
parabola full scale, then make a wood or 
steel pattern from which to make the 
reflector supports. 


Solar meter 


For mechanics who are assembling their 
own solar systems, an inexpensive device 
is urgently needed to tell how much 
solar energy is received per unit area. 
Knowing how much energy is available 
(rather than average values from tables) 
would make it simple to calculate the effi- 
ciency of a solar design. 

Rowan Dietz, Silverthorne, Colo. 


The instrument you describe is called a 
pyranometer. These range in price from 
$50 to $1,000. The cheaper units use solar 
cells. The Solar Heating and Cooling infor- 
mation Center has a list of manufacturers. 
Its toll-free number is 800-523-2929 (in 
Pennsylvania, 462-4983; in Hawaii and 
Alaska, 800-523-4700). 


Is green a better color? 


! seem to recall having read somewhere 
recently that black is not the most effec- 
tive color for solar absorbers, but that a 
special flat green paint is much better. 

Frank Shipp, Hull, Quebec 


The physical property in question is the 
absorptance. That is the fraction of incom- 
ing solar heat that is absorbed on a sur- 
face and converted to heat. The maximum 
value is obviously 100 percent, but this is 
not achievable in practice. Here are a few 
values. 


Laboratory lamp black 98 percent 
Flat black paint 98 percent 
Black concrete 91 percent 
Flat dark-brown paint 88 percent 
Dark-green paint 88 percent 
Brown concrete 85 percent 
Red brick 70 percent 
Yellow paint 57 percent 


As you can see, green paint is not as good 
as black. "B 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? Every 
other month, alternating with "Adventur- 
es in Alternate Energy," Jan Kreider 
answers selected questions from readers. 
Send yours to "Energy Questions," Popu- 
lar Science, 380 Madison Ave., New York, 
N.Y. 10017. Individual queries can't be 
answered by mail. 

In the "Alternate-Energy Adventure" 
we present a project developed or report- 
ed on by PS readers, and pay $200. Sub- 
mit black-and-white glossies and a sketch 
to "Energy Adventure" at the address 
above. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


PS Whats News 


Popular 


Science 


Photovoltaic cells have appeared on our 
covers a number of times in recent years. 
That's because they hold out a most 
attractive promise: the possibility of say- 
ing goodbye forever to utility bills. 

There's no technical reason any one of 
us couldn't do that right now, of course. 
Solar cells are available—and they work. 
The only problem is money. They cost a 
lot. This month, we're reporting on an 
unusual pair of photovoltaic houses that 
approach the problem from entirely differ- 
ent directions. One is near the Massachu- 
setts Institute of Technology's Lincoln 
Laboratory. It was built to demonstrate 
the latest in photovoltaic technology. It 
wasn't cheap: The solar-cell and power- 
conditioning circuitry cost about $75,000. 
As Richard Stepler's article points out, the 
installation will not generate enough elec- 
tricity over the life of the house to rnake 
that economical. 

Still, the house does have a function. It 
and five other house-sized solar arrays 
operated by MIT at DOE's Northeast 
Residential Station in Concord, Mass. 
(shown below), will test the engineering 
feasibility of powering homes with solar 
cells. 

When we have reported on photovoltaic 
houses before, we've received letters 
from readers who said that the high-cost, 
state-of-the-art houses we described 
demonstrated only one possible ap- 
proach. With planning, some correspon- 
dents claimed, it's possible to build 
homes that make their own electricity 
from sunlight at prices economical today. 
That brings us to the second house in this 
issue. It is the home of Rob Robinson of 
Santa Barbara, Calif. It's an innovative 
home, costing far less than other homes 


we've reported on, and it runs entirely on 
solar power. Al Lindsley's report tells how 
it's done. 


A new edition of Popular Science 


l've just come back from Japan and a visit 
to that country’s Diamond Publishing 
Company. Diamond and Times Mirror 
Magazines, publisher of Popular Science, 
have agreed to undertake a joint venture: 
the publishing of a Japanese edition of 
Popular Science, to begin in November. 

Japan is, of course, one of the world's 
most scientifically and technologically ad- 
vanced nations. Popular Science con- 
stantly reports on Japanese develop- 
ments in energy, electronics, transporta- 
tion, and many other fields. Interest in sci- 
ence, technology, and the consumer prod- 
ucts that grow out of technology is grow- 
ing in Japan, just as it is here. | expect that 
growing interest to manifest itself as a 
sharp interest in the new publication. 

| was particularly impressed by the ded- 
ication and enthusiasm of the Japanese 
staff of Diamond Popular Science. The 
editor-in-chief of the new edition, Hiroshi 
Emisawa, spent some time in the New 
York editorial offices recently devising 
with the U.S. staff methods of working 
together and getting a better feel for the 
magazine and its approach to its subject 
matter. He expects to get about half of the 
material for the Japanese version from 
the U.S. edition; the rest will be created by 
his staff in Japan. 

We expect this arrangement to benefit 
American readers. While we have been 
covering Japanese developments for 
years and have often sent writers to Japan 
to look into specific subjects, vve have not 


always been able to cover the burgeoning 
Japanese scene as fully as we would like 
to. Now, with a Japanese staff in place, we 
expect to be able to improve our coverage 
of news from that part of the world. 

So on this occasion of the launching of 
the first foreign-language edition of Popu- 
lar Science, we'd like to wish our Japa- 
nese colleagues the best of luck, and 
welcome them to the Popular Science 
family. 


Quick looks 


9 Vast reserves of heavy crude oil, too 
thick to pump out of the ground, underlie 
much of the U.S. [PS, July '79]. Some of 
this oil is being produced by heating it 
with steam injected from surface boilers. 
But a lot of the heat is wasted on the way 
down the hole. Now a number of compa- 
nies are in a race to develop DSG's— 
down-hole steam generators. Several are 
under test now in West Coast heavy-crude 
deposits. Some industry experts say they 
may make available billions of barrels of 
oil we haven't been able to get out of the 
ground until now. 

® New York officials have found that a 
landfill on Staten Island is producing 
enough methane to run a small power 
plant. Now the state is studying 38 land- 
fills to see if commercial quantities of nat- 
ural gas from the deterioration of garbage 
can be recovered. 

6 The nation's most sophisticated 60- 
channel two-way cable-TV system has 
gone into operation in Cincinnati. It will let 
subscribers express opinions, play 
games, shop at home, and dial up movies. 
Experiments will determine whether peo- 
ple may also want to use it for home secu- 
rity, banking, and other purposes. 

€ The airplane with the wrong-way 
wings that appeared on the April 1980 
cover will soon become flying reality. 
Grumman has received a contract from 
the Advanced Research Projects Agency 
to build two full-scale flying aircraft by 
1983 to be tested by NASA. 


Editor-in-Chief 
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By day this house sells 
electricity to the utility; 


at night it buys it back 


By RICHARD STEPLER 
PHOTOS BY JOHN KEATING 


CARLISLE, Mass. 
When the sun shines, the family liv- 
ing in this large contemporary home 
will not be buying any power from the 
local utility. Instead, Boston Edison 
wil be crediting their account for 
much of the electricity produced by 
the shiny panels of solar cells on the 
home's south-facing roof. 

"In fact, the photovoltaic array 
produces so much electricity that 
there's a very good chance the house 
wil be a net energy producer and 
exporter by the end of any given year,” 
says Steven Strong, president of Solar 
Design Associates (Lincoln, Mass.), 
the engineering and design firm re- 
sponsible for the home. 

Sound too good to be true? Strong is 
quick to add a caveat: "Given the 
present cost of photovoltaic modules, 
the system is not economically viable. 
But then it's not meant to be; it is 
meant to be a demonstration of tech- 
nical viability." 

Indeed, with a cost of about $75,000 
for the home's 7.3-kW photovoltaic 
system, economic justification is not 
even remotely possible. (For a less 
costly alternative—and a contrasting 
view on economics—see the following 
story.) 

The Carlisle home is only one facet 
of a Department of Energy program 
that aims to develop photovoltaics— 
the direct conversion of sunlight to 
electricity—for practical home use. 
Other prototype systems are operat- 
ing nearby in Concord at DOE's 
Northeast Residential Experiment 
Station. Another experimental sta- 
tion is located in Las Cruces, where 
prototypes are being tested by the 
New Mexico Solar Energy Institute. A 
third station, to be located in the 
Southeast, is planned for the future. 

Goal of the DOE program: off-the- 
shelf photovoltaic systems that cost 
$1.60 per watt by the end of 1986. (To- 
day's solar cells cost about $7.50 per 
watt.) For the homeowner it means 
that a five-kW system—adequate for 


One thousand square feet of photovoltaic 
panels on roof of 3,100-sq.-ft. home 
produce 7.3 kW. The array's 9,500-kWh 
annual output will comprise 60 to 100 per- 
cent of the electricity the home uses annu- 
ally. The house will sell a projected 1,300 
kWh to the utility and buy 2,800 kWh a 
year. Equipment room (inset) holds mon- 
itoring gear, power-use meters. 


average homes—would cost about 
$10,000 installed. 

At the Northeast Station, operated 
by MIT Lincoln Lab, systems designed 
by General Electric (5.8 kW), West- 
inghouse (5.4 kW), TriSolarCorp (4.8 
kW), Solarex (6.2 kW), and MIT Lin- 
coln Lab (6.9 kW) are now undergoing 
testing. The systems are “utility inter- 
active,” with the power produced by 
the photovoltaic arrays converted to 
the 110/220-volt 60-Hz single-phase 
current supplied by utilities. During 
the day the arrays feed excess power 
into the utility grid. 

“For the Carlisle house, only 25 to 
28 percent of the photovoltaic output 
will be used for on-site needs,” MIT’s 
Miles Russell told me. “The rest goes 
back to the utility.” 

At night or during cloudy weather, 
the house draws power from the grid. 
There are no batteries for on-site pow- 
er storage; if there’s a power failure, 
the system shuts down until the utili- 
ty comes back on line. 

The system consists of the photovol- 
taic array in the form of plug- or wire- 
together solar-cell modules, a power- 
conditioning unit that converts the 
cells’ direct current to alternating cur- 
rent, and contro! equipment. 

Live-in experiment 

“In the first phase we build an unoc- 
cupied structure with a full-size pho- 
tovoltaic system,” Russell told me. 
“We perform tests to ensure safety, 
reliability, and durability. Then we 
go to lived-in situations.” 

The Carlisle house is the first such 
lived-in experiment. Built on specula- 
tion by Builders Collaborative, Inc. 
(Acton, Mass.), the house is now for 
sale. The buyer must agree to permit 
monitoring by MIT for up to five 
years. (He also keeps the photovoltaic 
system when monitoring is com- 
plete.) 

The home's photovoltaic array con- 
sists of 126 two-by-four-foot modules 
made by Solarex Corp. Each module 
contains 72 semi-crystalline silicon 
cells and is rated at 58 W of peak pow- 
er under full sunshine. Total rated 
daily output of the array is 7.3 kW. 

The modules are wired so that 14 
are connected in series to match the 
input voltage of a Windworks Gemini 
DC-to-AC inverter [PS, Oct. '75]. This 
power conditioner matches the array's 
output to the utility's 60-Hz electric 
service, 

There's a full complement of appli- 
ances inside the solar all-electric 
home: heat pump, dishwasher, clothes 
washer and dryer, vented range and 
oven, refrigerator, freezer, well-water 
pump, even a whirlpool bath. The 
home is frankly luxurious. According 


to Steve Strong, the home’s size was 
largely dictated by the DOE-required 
1,000-square-foot solar-cell array. It 
takes a large roof to hold that many 
panels. 

While the home is large, it is also 
energy efficient, with a heat-loss coef- 
ficient of four Btu per degree-day per 
square foot—about 2'% times better 
than conventional construction. This 
reduces the load on the photovoltaic 
system. Architect Robert Osten of 
Solar Design Associates achieved the 
energy saving through a number of 
design features: 

€ Windows are few on the north, 
east, and west—and triple-glazed. 

€ The house is super-insulated [PS, 
May] with double, staggered 2 x 4 ex- 
terior walls (R-30). 

® Ceilings have 12 inches of fiber- 
glass (R-40). 

€ Rigid foam insulation is placed 
on the outside of the foundation. 

® A three-foot-high earth berm 
shelters the first floor. 

Passive solar heating plays a signif- 
icant part in heating the home. The 
south wall contains some 350 square 
feet of floor-to-ceiling double-glazed 
sliding glass doors with heavy drapes 
to hold in the heat at night. Clerestory 
windows above the photovoltaic array 
provide additional solar gain in 
winter; in summer they can be opened 
for ventilation. 

Heat is stored in a four-inch-thick, 
quarry-tile-covered concrete slab. A 
massive masonry fireplace in the liv- 
ing room provides additional heat- 
storage mass, auxiliary heat, plus a 
return air duct that supplies pre- 
heated air to the heat pump—an air- 
to-air 38,000-Btu dual-compressor 
unit made by Carrier [PS, “What’s 
New in Home Improvement,” May 
"19]. If needed, it’s also used for sum- 
mer air conditioning. 

Hot water, perhaps the home’s sec- 
ond most energy-thirsty need after 
space heating, is largely handled by 
100 square feet of thermal-type solar 
collectors (visible in the inset roof sec- 
tion in the color photo). Backup water 
heating is provided by a heat-pump 
water heater [PS, Aug. '80]. 

What's the significance of a lived-in 
photovoltaic home? For one thing no 
one's sure how much energy a family 
will get from the solar cells. 

Russell told me that MIT is also 
monitoring the electric-use habits of 
five nearby conventional homes. 
"Typically, loads appear early in the 
morning," explains Russell. "People 
wake up and turn on the lights and the 
Today Show. There's a lull during the 
day because occupancy is low. Then 
everyone comes home in the evening, 

Continued 
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turns on lights and the TV, and starts 
cooking." 

But the family living in the Carlisle 
house will be well aware of the photo- 
voltaic system; they'll know it’s in 
their interest to run appliances when 
the sun is shining. "You can do the 
cooking and baking, and run the dish- 
washer and the washer and dryer 
when photovoltaic output is high," 
says Russell. "You postpone them 
when it's low." 

Of course, you can conserve only s0 
much. "You tend to cook when you're 
hungry, and the refrigerator just 
marches along," concedes Russell. 
"And if they fill the house with elec- 
tric gadgets, and have a typical bimod- 
al peak in load—high use in the morn- 
ing and early to mid evening—they'll 
use more utility-generated power." 

Russell thinks that the photovoltaic 
contribution for the Carlisle house 
will fall between 60 and 100 percent of 


. the load, but that "somewhere in the 


middle is what we'll get—about 80 to 
85 percent." Steve Strong is more opti- 
mistic, predicting that the homeowner 
could produce more energy than he 
uses "if he practices a certain amount 
of conservation and is not blatantly 
wasteful." 

During the monitoring phase of the 
project, Russell and Burt Nichols, 
who's with MIT's Solar Photovoltaic 
Residential Project, will chart the 
progress of the Carlisle house. They'll 
measure array, inverter, and utility 
power flows, along with insolation, 
inside and outside temperatures, and 
other data. PS will keep you posted. 

"The hardware is here, the concepts 
are here; they're perfected, they 
work," says Strong. "The last barrier 
is cost." He believes that the cost goals 
of the DOE program will be met "giv- 
en a mass-production market. The 
problem is mainly over-opportunity. 
As your article pointed out [PS, Apr.], 
there are a lot of different options in 
photovoltaics, and the people who 
have the capital to invest aren't sure 
where to put it." 

Another potential problem for home 
photovoltaic systems is how much the 
utilities will pay for the power gener- 
ated. "The Federal Public Utility Reg- 
ulatory Act mandates that they must 
buy the power,” explains Strong, “but 
it does not mandate the price." 

As PS went to press, Boston Edison 


| had not yet announced its buy-back 


rate. But at least one neighboring 
state already has an attractive rate: 
New Hampshire's public-utility com- 
mission has set a price of 7.8 cents per 
kWh for power produced by on-site sys- 
tems. "It's been challenged in court," 
says Strong, "but I suspect it has a 
fair chance of being upheld." Gs) 
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Immediate payback at 
remote home sites? 


By E. F. LINDSLEY 


In the past, photovoltaic power has 
mostly been confined to demonstra- 
tion projects. But is it possible for an 
ordinary family to declare indepen- 
dence from the electric company? 

"It certainly is,” says Rob Robinson, 
who offers his own solar-cell-powered 
home in Santa Barbara, Calif., as 
proof. The electrical system—12 Arco 
solar-cell panels, 12 Delco storage bat- 
teries, a Best DC-to- AC inverter, and 
the necessary meters and controls— 
cost Robinson only about $10,000. 
While that investment is less than 
one-seventh the cost of the solar-cell 
system in the Carlisle house (see pre- 
ceding article), it's still a considerable 
chunk of money. But the way Robin- 
son figures the economics, he is get- 
ting an immediate payback. 

The house is perched on a remote 


mountain side, and it would have cost 


$4,000 to connect to utility power. 
When that saving is added to the 55 
percent energy tax credit he'll claim, 
the initial cost comes out to almost 
zero. 

But before you run out and dupli- 


cate Robinson’s system, note that 
there are some special circumstances 
that make it practical in his case. 
Foremost is the remote locale and lack 
of electrical service. Without that con- 
sideration, the system might never 
pay off. In addition, the house is in a 
warm, sunny climate that eases the 
need for an expensive heating system. 
Robinson also had the advantage of 
professional photovoltaic expertise; 
he’s co-owner of Solarwest Electric 
(232 Anacapa St., Santa Barbara, 
Calif. 93101). Finally, Robinson and 
his wife are willing to live with some- 
what fewer electrical conveniences 
than you may be. 

There are some important differ- 
ences between Robinson's approach 
and DOE's high-tech approach to pho- 
tovoltaics. Since there is no tie-in to 
the power company, Robinson’s sys- 
tem relies on storage batteries to bank 
energy for use at night and on sunless 
days. Many of the home's appliances 
run on the DC power produced by the 
solar cells, saving the 15 percent loss 
incurred by inverting to AC. And non- 
electric energy sources are used where 
possible: propane for cooking, refrig- 
eration, and water heating; passive 
solar and wood for space heat. 

The result is a seemingly tiny power 
demand of just 1,500 watt-hours a day, 


or 40—50-kWh per month. Compare 
that with the 1,160-kWh average- 
month electric use of my house in Wis- 
consin, and you begin to see how the 
Robinsons do it. 

Still, theyre not exactly camping 
out. The solar-cell system supplies 
about 400 peak watts—ample to power 
17 fluorescent lights, a stereo, TV, 
toaster, blender, juicer, fans, washer 
and dryer, vacuum cleaner, and a 
Jacuzzi pump. The batteries (which, 
along with the inverter, sit in a crawl 
space under the house) have 13 kWh 
of storage capacity—enough to satisfy 
normal demand for five to seven sun- 
less days. 

The house is dual-wired for AC and 
DC. While it might be possible to oper- 
ate entirely on DC, this would be a 
problem with many appliances—so 
the Best DC-to-AC inverter is what 
makes normal living possible. 

Not only does the photovoltaic sys- 
tem power the 1,100-sq.-ft. house; it 
also helped build it. After the founda- 
tion, the photovoltaic setup was the 
first system to go in—providing elec- 
tricity for the carpentry and other 
work on the owner-built house. "We 
ran a whole collection of power tools 
and accessories with the solar cells," 
Robinson said. "They never gave us 
any trouble." 
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The 660: sonar 


for rangefinding 
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Polaroid's new 600 system: 


smartest flash, 
fastest film 


When you press the red button (A, drawing at left), current flows 
from six-volt battery (B), to switch (C), through circuitry (D); then, 
"chopped," to transformer (E), where voltage is stepped up to 
330 volts; finally to storage capacitor (F). An LED (G) glowing in 
viewfinder (H) turns off when capacitor is charged (about five 
seconds) and flash is ready. On 660 model (below, left), depress- 
ing button farther (A) activates two systems—rangefinding/ 
focusing and light-metering/flash-balancing—on the way to 
releasing the shutter. First, transducer (B) emits a 50-kHz ultra- 
sonic signal. This bounces off subject and returns. A logic- 
receive system (F) measures time, computes distance. Simulta- 
neously, mechanical release (C) frees four-lens disc (D) whose 
spin is accelerated by spring (E), then halted, based on range- 
finding determination, at correct supplementary-lens position. 
Now, shutter blades behind lens disc are released, and a photo- 
cell samples ambient light to decide whether fill-flash or full-flash 
modes will be used. After flash fires, electronics closes shutter 
when light balance is right and exposure is sufficient. On 640 
model (below), as shutter blades (A) begin to open, light passes 
through fixed-focus lens (B), bounces off mirror (C) to film (D). In 
bright light, only visible light passes through upper lens (E) and 
opening in shutter blades (F) to photocell (G), which measures 
light. In low light, only IR enters photocell, via lower lens. Elec- 
tronics tells flash when to fire, quenches it, and closes shutter. 


The 640: IR for. 
balanced Hight... 
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Two flash cameras, using 
ASA 600 film, deliver 


perfectly lighted portraits 


By EVERETT H. ORTNER 


Swing the front section of one of the 
new Polaroid cameras up into shoot- 
ing position, and you see something 
that no Polaroid camera has had 
before: a built-in electronic flash. 
More significantly, it is part of an 
extraordinary system incorporating 
what Dr. Richard W. Young, Polaroid 
Corporation executive vice-president, 
calls "the most advanced electronic 
camera controls in use today." 

The new Polaroid 600 system in- 
cludes two new cameras and a new col- 
or-print film, based on Polaroid’s 
Time-Zero SX-70 film but four times 
as sensitive. Its ASA rating of 600 
makes it the world's fastest color-print 
film. 

The two cameras, the 660 and the 
640, both employ a unique light-man- 
agement system: automatic full-time 
fill flash outdoors, full flash indoors. 
Outdoors, says Bruce Johnson, Polar- 
oid engineer, the flash system "blends 
the light, manipulates it, and still 
keeps the photograph ‘natural.’” I 
found that the cameras virtually elim- 
inate the problem of backlit portraits, 
where harsh shadows cover the sub- 
ject's face. They carefully balance the 
light to produce a constant proportion 
of 75 percent ambient light and 25 
percent flash—a 3:1 ratio. Indoors the 
cameras offer a standard full-flash 
capability. They automatically make 
their own decision about which flash 
mode to choose—fill or full. 

The 660 is autofocusing. Its ultra- 
sonic rangefinding system dictates 


which of four supplementary lenses on 
a rotating disc will combine with the 
camera's prime 109-mm f/10 lens. The 
resulting four two-element lenses cov- 
er four different focus zones: 2—3' 
feet, 3v2—5V5 feet, 54-13 feet, and 13 
feet—infinity. 

For indoor flash use, the rangefind- 
ing information is also used to deter- 
mine the lens aperture. Set by the 
shutter blades, the aperture can range 
from f/10 at 14 feet to f/51.7 at two feet. 
In fill-Hash mode, the camera mea- 
sures the ambient light, calculates 
how much fill light is needed for a 3:1 
ratio, and directs the shutter to close 
at exactly the right microsecond. 

The fixed-focus 640 does it different- 
ly. In low light, exposure is deter- 
mined by reading the invisible infra- 
red light reflected from the subject. 


When enough light (IR) reaches the | 


photocell, the flash is quenched. The 
640 takes the reading through a hori- 
zontally split lens: green on top, black 
below. The green segment transmits 
visible light and blocks IR. The black 
segment transmits IR and blocks visi- 
ble light. 

Why use IR rather than visible light 
to determine exposure? For photogra- 
phy, says Bruce Johnson, IR is a more 
consistent indicator of the amount of 
reflected flash illumination from a 
scene. It is less easily fooled by strong 
reflections from predominantly dark 
or light colors. 

Outdoors, the 640 monitors visible 


light, firing its flash when enough | 
ambient light has passed through the | 


shutter for a 3:1 sun-flash ratio. 

The new 600 film gets its extra sen- 
sitivity from a little of this and that, 
which Polaroid is vague about, plus a 
modest increase in grain size and a lit- 
tle more silver. As with its close kin, 
Time-Zero SX-70, a clear image ap- 
pears in about 90 seconds, and reason- 
ably well-developed colors appear in 
about five minutes. The increased 
graininess is not apparent to the 
naked eye. The dyes are the same as 
Time-Zero's, and I found them pleas- 
ing and accurate. 

A new high-capacity six-volt bat- 
tery powers the whole process: elec- 
tronics, camera motor, even the elec- 
tronic flash. (It might also power a 
flashlight that would fit in the film 
shell after the film was gone, to use up 
the remaining energy—a device that 
Polaroid has patented, an employee 
confided to me.) 

As with other SX-70-type films, you 
get 10 342-by-4%-inch pictures in a 
600 film pack. Price: $9.95. The 600 
film pack can be used only in the new 
cameras, and the new cameras will 
accept only the 600 film. The 660 mod- 
el lists for $95. The 640 is $70. Gi 


Computerized 
home 
weather station 


The type of weatherman you are 
depends as much on your equipment 
as on your predictions. You're an ama- 
teur if you guess wrong by using just a 
wet finger in the wind. You're a mete- 
orologist if you guess wrong using a 
computer. 

Professional predictors have been 
using large computers for years—but 
now there's a small version for use 
at home. Edmund Scientific's Comput- 
erized Weather Station uses a micro- 
processor and remote sensors to gath- 
er, store, and display a dozen key 
weather factors. 

At the touch of a button, the digital 
display shows wind-chill factor, rain- 
fall, humidity, maximum and mini- 
mum temperatures for the day, time, 
date, degree-days, heating and cool- 
ing, barometric pressure, wind direc- 
tion, and wind speed. 

Readings are displayed in English 
or metric scales; knots or miles per 
hour are given for wind speed. The dis- 
play can be sequenced automatically, 
as well. Push another button and it 
scans through each reading at four- 
second intervals. 

A built-in memory holds high and 
low displays for future use. That 
allows you to plot barometric pressure 
over a period of time, for example, 
which is a good way to forecast weath- 
er fronts moving in or out of your area. 
Ifthe pressure drops over time, a front 
is moving in and you'd better ready 
your umbrella. 

The control panel (above) mounts on 
your wall. It's connected by cable to a 
roof-mounted mast that contains sen- 
sors for wind, rainfall level, and tem- 
perature. The system is AC powered 
but contains a backup battery to pre- 
vent loss of data during a power out- 
age. 

The Computerized Weather Station 
is available from Edmund Scientific, 
7082 Edscorp Bldg., Barrington, N.J. 
08007. It's $995 plus $15 for handling. 
—W. J. Hawkins 
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The surprising sound of 


microcassette 
stereo 


New-breed tape machines 
fit your shirt pocket or 
plug into your hi-fi 


By JOHN FREE 
PHOTOS BY JOHN KEATING 


Its an epidemic. In Paris, Los Ange- 
les, Tokyo, and most places in be- 
tween, millions of people are on the go 
with ultracompact headphones piping 
stereo music directly to their ear- 
drums. Often the stereo source is a 
Sony Walkman cassette-tape player 
or one of its many descendants [PS, 
Aug.] Some pocket-sized tape ma- 
chines can also play stereo FM, and 
new compact stereo-FM radios with 
headphone jacks are being introduced. 

But now there's a trickle of different 
tape machines—some incredibly com- 
pact—that bring you stereo with tiny 
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microcassette tapes. Why another ste- 
reo tape format? In Japan, where 
there's a never-ending push toward 
miniaturization, a boom in both stan- 
dard and microcassette machines is 
on. But U.S. subsidiaries of Japanese 
microcassette firms are being cau- 
tious with the new format. At a recent 
trade show for component dealers I 
saw only several new microcassette 
machines— not the great diversity al- 
ready established in Japan. As you'll 
see, the new format has disadvantages 
and advantages. 

I recently tried early models of three 
distinct types of microcassette ma- 
chines: a palm-sized portable with ste- 
reo headphones; a larger recorder 
with stereo speakers; and a hi-fi deck. 

One disadvantage you quickly dis- 
cover with these machines is that 
there’s been no rush in this country to 
market prerecorded microcassette 
music tapes. Such tapes are available 


Microcassette deck from Fisher, the CR-M500 ($480), has many 
features of standard decks—metal-tape capability, solenoids, 
Dolby noise reduction—but uses two-by-15^e-by-5^e-in. tapes. 


Panasonic RN-600 (above, front) is st 
with built-in stereo mikes and speakers, plus FM stereo and an 
AM radio. Sony's M-1000 is a microcassette recorder/player. 


in Japan and have contributed signif- 
icantly to the growth of the new stereo 
format there. 

Another disadvantage is the poorer 
fidelity compared with standard com- 
pact cassettes. While a Walkman-type 
machine with the bigger tape package 
might have frequency-response speci- 
fications of 14 Hz to 14,000 Hz with 
headphones, a portable microcassette 
machine might deliver only 80—8,000 
Hz. The main reason for this differ- 
ence is that the micro operates at only 
15/6 ips—half the speed of the standard 
cassette. Both have Vs-inch-wide tape. 

Surprisingly, though, the micro- 
portables have an impressive stereo 
impact. The metal-type demonstra- 
tion tape Sony includes with its $200 
M-1000 never failed to open eyes wide 
with amazement when I asked people 
to slip on the lightweight headphones. 
The Sony has a built-in mike for 
recording in stereo. Also, like most of 
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New family of microcassette recorders: They're more compact than standard cassette machines but deliver less musical fidelity. 


the portables, the M-1000 has a switch 
for !$5»-ips speed that doubles record/ 
play time (up to 180 minutes). This 
ultra-slow speed cuts high-end re- 
sponse back to 5,000 Hz, though. 

Buy a play-only portable, such as 
Panasonic's shirt-pocket-sized RQ-67, 
and you'll need a separate recorder to 
make tapes. Dubbing records onto a 
metal microcassette with Fisher's CR- 
M500 hi-fi deck, I found that it was 
difficult in most cases to distinguish 
original from recording. The CR- 
M500's Dolby circuit, a new HX type 
that resists distortion from peaks in 
music, cuts background tape hiss nice- 
ly. With a direct A-B comparison with 
discs, using high-grade electrostatic 
headphones, some loss of high-end fre- 
quencies was apparent. 


That combination, hi-fi deck for 
home use and a portable with head- 
phones, provides the key advantage of 
the new stereo format: compactness. 
You can easily carry several microcas- 
sette tapes in a shirt pocket. And 
while Sony has shrunk the size of its 
original Walkman player (to the 
Walkman IL, there are still lots of pos- 
sibilities for shrinking the already 
compact M-1000 recorder/player. 

At the electronic trade show I 
attended, I had a glimpse of this trend 
in miniaturization at the Olympus 
booth. This firm, which trademarked 
the microcassette name years ago, 
was showing an ultra-miniature mi- 
crocassette machine (the X-01) de- 
signed for dictation, not stereo. Micro- 
size cassettes were originally intro- 


duced for note-taking [PS, Oct. '77]. 


Intermediate between the pocket- 
sized portables and hi-fi decks are the 
recorder/players with built-in mini- 
speakers. Clearly, you're not going to 
hear room-shaking bass from these 
units. But again the stereo effect I 
heard from the Panasonic RN-600 
(under $350) was surprisingly good. 
Using the stereo tuner, I recorded 
some stereo music off the air and then 
played it back immediately while the 
original tune was still on. It was 
impossible to tell the difference. 

There's still room for improvement 
to enhance microcassette music fideli- 
ty. And if the new format catches on, 
the second-generation machines will 
no doubt deliver stereo that's still 
more surprising. Bü: 
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How microwaves 
pinpoint TDC to 


clean up 
diesels 


Ultra-precise timing 
means cleaner engines 
without a lot of add-ons 


By JIM DUNNE 


Must diesel engines be associated 
with smelly black exhaust clouds? 
Actually, no—diesels can be made to 
run very cleanly, but achieving this 
has been difficult outside of the labo- 
ratory. And until a new Chevrolet 
development, tightening emissions 
standards had doomed whole classes 
of diesels. 

The Chevrolet development is a 
microwave measuring technique that 
automatically sets the fuel-injection 
timing of diesel engines with such 
accuracy that emissions levels are no 
longer a problem. Until now, the strict 
1982 nitric oxide (NO,) emissions 
standards—especially the very strict 
California standards—had threatened 
the future of diesel engines in light- 


RICARDO 
COMET 
COMBUSTION 
SYSTEM 


80 | POPULAR SCIENCE 


duty trucks and utility vehicles. 

The microwave technique may 
seem far removed from exhaust clean- 
up, but its value is considerable. "It's a 
new approach to engine timing that 
not only provides the manufacturing 
uniformity we wanted but also makes 
possible new levels of emissions con- 
trol without a lot of add-on hardware 
that we'd come to expect was neces- 
sary,” reports Robert L. McKee, Chev- 
rolet's director of manufacturing. 

Until now, diesel-engine timing has 
been set manually. A technician at the 
factory simply lined up timing marks 
embossed on the engine and the fuel- 
injection pump, then tightened the 
pump in place. The procedure was a 
hit-and-miss proposition at best, with 
the misses easily outnumbering the 
hits. Tolerances were held to +two 
degrees. 

When injection timing is off slight- 
ly, NO, and particulate emissions can 
increase past the legal limits. The tra- 
ditional method of keeping them with- 
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in limits has been to increase exhaust- 
gas recirculation (EGR). But this 
makes more problems, especially in 
contaminating engine oil and cutting 
power in some speed ranges. So any 
advance that reduces EGR improves 
the engine. 

The new technique does just that. 
Injection timing can now be set to an 
accuracy of 0.8 degree. That means an 
engine that smokes less and emits 
fewer particulates. 

The drawings below show how the 
technique works. First, a dual-pur- 
pose probe is inserted through the 
number-one cylinder's glow-plug 
opening. With the engine running, the 
probe reads microwave signals re- 
flected from the inside of the cylinder. 
These signals are unaffected by en- 
gine speed, temperature, cylinder 
pressure, or air-fuel ratio. When the 
piston is near top dead center (the 
highest point in its travel), the signals 
form a predictable valley-shaped pat- 
tern that is "read" by a computer. 

Once it has established TDC, the 
computer begins timing the fuel injec- 
tors. Simultaneously, the photodiode 
detector in the probe determines when 
combustion begins. 

With TDC as the base reference 
point and the time of combustion as a 
vernier, the timing of the injectors can 
be precisely set for best combustion— 
at least eight times as accurately as 
previous methods. 

Right now, the technique is used 
exclusively for the new Chevrolet 6.2- 
liter V8 diesels being built at Mo- 
raine, Ohio. But it is expected that 
other diesel assembly lines will be 
changed over soon. H: 
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Power for the 
foam-and-fiberglass 
Goldwing: a 30-hp 
snowmobile engine 


By BEN KOCIVAR 
PHOTO BY REKLAI SALAZAR 


If the design of this tiny airplane looks 
familiar, there's good reason. Its big 
rear wing with fin-like winglets and 
its up-front canard wing were inspired 
by Burt Rutan's VariEze, the "Hot 
Canard" that graced the cover of our 
November 1978 issue. And like the 
VariEze, this plane is of composite 
construction—made of foam and fiber- 
glass. 

But there's a big difference. This 
craft, called the Goldwing, is an 
ultralight weighing only 185 pounds. 
Legally, despite its shock-absorbing 
landing gear, it can be foot-launched. 
That means neither plane nor pilot 
needs an FAA license (though before 
taking off in it a non-pilot should have 
some dual instruction and skills equal 


to those required for a student-solo 
permit). 

The Goldwing's designer, 21-year- 
old Craig Catto, is already noted for 
previous ultralight designs and has 
sold hundreds of kits for his CA-14 
and CA-15 powered hang gliders. 

In 1978 Catto saw Rutan's VariEze 
and immediately started developing 
this composite canard. His first proto- 
type was named Goldwing because it 
was covered with gold Mylar. The 
name stuck, but the Mylar didn't: It 
proved too fragile. So the production 
model, the eighth in the series, uses 
fiberglass-covered foam instead. 

With its 30-foot wing and two-cyl- 
inder, customized 30-hp snowmobile 
engine, Catto claims the Goldwing 
will climb 600 feet per minute at 47 
mph. At 50-percent throttle, the 
Goldwing cruises at 50 mph and burns 
142 gallons of regular gasoline per 
hour. Top speed is around 70 mph— 
about as much breeze as an open-cock- 
pit pilot can tolerate. 

The front canard wing provides lift 
as well as attitude control, which 
makes the craft almost impossible to 
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stall unless forced to do so by an 
abrupt pull-back on the control stick. 
Then the nose comes up above the 
horizon, drops down gently, rises back 
up, and stays there even with the stick 
back. The same qualities make the 
Goldwing resistant to spins. 

The winglets give directional stabil- 
ity and effectively increase the aspect 
ratio of the wings without sacrificing 
the brisk handling of a short wing- 
span. A unique feature of the winglets 
is their split rudders (patent pending), 
which give yaw control without losing 
the effectiveness of the winglets. And 
the Goldwing's sophisticated controls 
make it easy to take off and land in 
crosswinds, says Catto. 

Flight demonstrations are given on 
Sundays at the Amador County air- 
port, 40 miles south of Sacramento, 
Calif., and visitors are welcome to vis- 
it the Goldwing factory there any day 
of the week. 

Price of the kit is $4,295. An infor- 
mation package is $6, and a free infor- 
mation sheet can be ordered from 
Goldwing Ltd., Box 1123, Jackson, 
Calif. 95642. "Bi 
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While the world sat breathless before 
TV sets, here's what was happening 
—at liftoff, in orbit, and on landing 


By JIM SCHEFTER 


John Young drifted down through a hatch from the Space 
Shuttle flight deck to the mid-deck, a snaky communica- 
tions line undulating after him. Brushing the cord aside, 
he grinned at Bob Crippen and slowly rolled into a perfect 
midair somersault. For the veteran astronaut, making an 
unprecedented fifth space mission, it was good to be 
weightless again. | 

For the machine they were putting through intensive 
flight testing, they were glad it was weightless at last. 

In 54 hours of April, the U.S. Space Shuttle Columbia 
brought dawn to a new age, when orbiting the Earth will be 
not so much adventure as routine travel. A reusable vehi- 
cle, Columbia is the first true space transportation 
system. 

Commander Young and pilot Crippen devoted years of 
preparation to the mission NASA called STS-1—so many, 
in fact, that Young joked they might be called “Old” and 
“Crippled” before they got off the ground. Then, in barely 
more than two days, they rode through an amazing flight 
that tested—and fulfilled—all of its major objectives. 
Examples: 

® Columbia’s rockets turned out to be more powerful 
than predicted. 

€ The Thermal Protection System tiles, which caused 
long delays during Shuttle development [PS, April ’80] and 
safety worries during the mission, did their job. 

€ Shuttle avionics, the computers and software that 
control the ship, earned a "remarkable" rating from 
Young. 

€ In every case, from hydrazine for attitude-control 
rockets, to Freon and water for cooling, to hydrogen and 
oxygen for the fuel cells, Columbia consumed less than 
expected and gave better performance. 

€ Columbia returned from space to a runway landing at 
Edwards Air Force Base, Calif., with textbook ease. À pow- 
erless "brick with wings" on landing, it flew even better 
than its designers at Rockwell International hoped. 

€ Life aboard Columbia was generally comfortable— 
even enjoyable. 


The thundering ascent 


There had never been a space mission like it. Columbia 
was easily the most complex flying machine ever built. 
When it was fired into motion at 7 a.m., Sunday, April 12, I 
watched from the closest possible vantage point, about 
three miles from the launch pad. I saw the fire and smoke 
erupt, then watched Columbia rise. The yellow-red flame 
of the twin solid rockets scorched earth, pad, and sky. 

Nobody quite knew what to expect when the rockets 
ignited. They were new, developed for the Shuttle, and had 
the most thrust of any rocket engines ever built. Young had 
ridden two Titans and two Saturns on earlier missions, 
experiencing sharp vibrations and jolts each time. But the 
Space Shuttle was designed to transport scientists and pay- 
load specialists who have not undergone rigorous astro- 
naut training; thus a degree of comfort was important. 
Would it be an easy ride? 

“The vibration in the cockpit was very low after the 
engines lighted," Young said later. "When the solids lit, 
there were a couple of thumps, and we started moving up 
very slowly. Then it really got up and moved out—just as 
smooth as glass." 


The solid rockets produced enough extra thrust to send 
the Shuttle on a straighter, more vertical trajectory than 
expected. Columbia's onboard guidance system and com- 
puters adjusted the steering to keep it within safety limits, 
though the craft was about five miles too high at one 
point. 

The extra rocket thrust was a welcome discovery. Initial 
postflight calculations indicated that the extra power could 
mean that at least 1,000 pounds could be added to the Shut- 
tle's payload on operational missions. 

At the same time, another surprise greeted the ship— 
this one not so welcome. Enormous amounts of whitish 
debris pummeled down on it. "I was seeing that debris com- 
ing off the nose (of the external fuel tank) and hitting our 
windscreen," Crippen said. "Maybe it was ice, maybe 
SOFI.” (SOFI is spray-on foam insulation. It covers most of 
the external tank to help keep the liquid hydrogen and 
oxygen propellants inside at cryogenic temperatures.) 
Whatever it was, the debris clobbered Columbia. 

On cue, the recoverable solid rockets cut loose from the 
external tank, "still firing," Crippen noted with some sur- 
prise. The rocket casings fell into the sea. Both were recov- 
ered, and after refurbishing will be reused. 

The last piece to go was the huge external fuel tank. 
"There were sheets ofice and SOFI flying all around," Crip- 
pen revealed. Columbia again was pummeled with debris. 
One chunk hit the windshield, leaving a mark that melted 
out during reentry. 

The crew performed two maneuvers with their small 
rocket engine to establish an initial orbit at 130 miles. 
Once weightless, Crippen was enthralled with the sensa- 
tion and with the magnificent view from Columbia's large 
windows: "It's fantastic what we could see: cities, ships, 
runways—and with a three-dimensionality and color dif- 
ferentiation the film just doesn't show." Old-hand Young 
barely concealed his own enthusiasm. 


Down (up?) to business 


Now they were up there, and their exhilaration was tem- 
pered by the workload. Systems required precise checking, 
with switches to turn on or off, gauges and dials to monitor, 
cathode-ray-tube displays to be compared with each other 
and with predicted readings. Young did most of the tests 
from his left-side commander’s seat on the flight deck. “I 
think I spent 53 hours sitting in that seat,” he said later. 
Systems checks were what this first mission was all about, 
but the routine was pretty boring. “A little bit of that will 
last you about six months,” Young sighed. 

While Young ran through the tests, Crippen handled 
most of the chores. That included preparing meals (no cook- 
ing, just adding water to bags of space food) and changing 
filter canisters in the environmental control system. Lith- 
ium hydroxide and charcoal filters scrubbed carbon dioxide 
from the air, and helped reduce one of the unpleasantries of 
space flight: odors. In zero g and reduced atmospheric pres- 
sure, just about everything outgasses. 

Crippen was also responsible for trying—unsuccessful- 
ly—to fix the few items that failed. An important tape 
recorder jammed, probably when a loose washer floated 
free in zero gravity and lodged in its mechanism. Among 
the data lost are exterior temperature readings during the 
fiery blackout period of reentry through the atmosphere. 
When Crippen tried to open the electronics-bay door to 
trouble-shoot the balky machine, he couldn’t get the fas- 
teners to turn in zero-g. Crippen floated. The fasteners 
didn't budge. 

Other minor problems: A toilet malfunctioned, a prob- 
lem later traced to a fanlike suction device. The tangle of 
communications cables continually threatened to wrap 

Continued 
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` .Columbia's cargo bay is huge—15 by 60 feet. During most of the 


" mission, its doors were open to expose radiators for cooling. 


Opening them gave the astronauts their first view of the rear 
rocket pods, where thermal tiles were missing (black spots). 


around the floating astronauts. "It was like working in a 
spaghetti factory," Crippen said. Wireless mikes and pock- 
et receivers will be used on future flights. 

Outside, a small panel on a rocket pod delaminated and 
some excess heat built up. It was the only known spot on 
Columbia's exterior where temperatures exceeded expec- 
tations. In most areas the temperatures were lower than 
expected. 

That included the cabin, which Young found chilly. The 
reason: The cabin thermostat was between two heat-pro- 
ducing electronic boxes. "If I'd have known where they 
were, I’d have gone over and stood by them,” Young quipped 
later. 


Open doors to space 

One crucial system checked was the payload-bay doors. 
These must open to expose radiators that dissipate the heat 
generated within the Shuttle. On operational missions, 
they will also be opened to expose instruments, deploy or 
retrieve satellites, and do other such tasks. The long clam- 
shell doors opened on command and closed—twice— without 
a hitch. "I wasn't looking forward to going out there to fix 
them," Crippen said. 

It was on the first opening that Young and Crippen—and 
the world below, watching on live television—saw that a 
few thermal tiles were missing from the aft rocket pods. 
Whether the tiles vibrated loose, were knocked off by 
debris, or tore away in the supersonic slipstream of launch 
may never be known. 

The missing tiles would probably not cause trouble, 
experts at NASA in Houston and Rockwell in Downey, 
Calif., decided. But if any were missing from the belly or 
the underside of Columbia's wings, the 2,300-degree reen- 
try heat could reach the aluminum skin. The result could 
be disaster. 

NASA quickly worked out a deal with the Air Force to 
photograph Columbia both with high-powered ground 
cameras and with orbiting spy cameras. But clouds 
obscured the former, and results of the latter, officially not 
discussed but widely leaked, were said to be inconclusive. 
Either way, the astronauts had no choice but to bring 
Columbia home as planned. 

Later, technicians would find an eight-inch gash cross- 
ing through three tiles on a landing-gear door. Another 
gash on body-flap tiles at the rear showed evidence of slight 
melting. In the final analysis, however, only 40 tiles 
required replacement. 

"We had estimated that as many as two or three thou- 
sand would have to be replaced," Rockwell's George Mer- 


rick told me. "Instead, we could have taken that spacecraft, 
filled it up again, and reflown it." 

Much of Columbia's success was due to the precise entry 
flown jointly by Young and the computers. "We were right 
down the middle of the corridor all the way," Crippen said. 
The computer-controlled rocket thrust that brought 
Columbia out of orbit cut just 200 mph from its 17,500-mph 
speed. That's all it takes. From entry interface, an arbi- 
trary point 400,000 feet up, the computers kept Columbia 
right on course. 


Coming home 


Entering the atmosphere nose high and upside down, 
Columbia whipped through a series of roll maneuvers that 
twisted it first left, then right, and ultimately left it with 
its black belly down to absorb the high heat. The astro- 
nauts let the computers handle Columbia, knowing that no 
human could react fast enough to keep the ship's position 
exactly right at ultrasonic speeds. 

But once out of the communications blackout—that short 
period when temperatures outside are so hot that radio 
messages can't get through— Young switched to a control 
mode that let him share piloting chores with the comput- 
ers. Columbia was still more than 20 miles high, but only 
about 500 miles from Edwards. Young and the computers 
adjusted Columbia's attitude to let the atmospheric fric- 
tion slow the ship. 

In the denser atmosphere, the computers turned off the 
rocket system and Columbia's aerodynamic surfaces—ele- 
von, body flap (on the back of the wing), and speed brake— 
became the controlling devices that responded to Young's 
piloting. They worked perfectly. 

Young brought Columbia on line with runway 23 at 
Edwards. "Those controls are electronic, and it's remark- 
able," he said. "When you move the wings somewhere, they 
stay there. When you put the nose somewhere, it stays 
there ... It does exactly what you want it to.” 

Young held his airspeed indicator at 185 knots and 
touched down only a few thousand feet past his aiming 
point for a landing any pilot would call a greaser. An hour 
later, the jubilant astronaut bounded around Columbia, 
jabbing his arm upward in victory, pointing at the scant 
tile damage, and talking as fast as he had just flown. 

"She's a beauty!” he said later in Houston. "That's quite a 
capability—to return from orbit with a 99-ton spacecraft 
and get her back all in one piece." 


And up again 

Columbia returned to Florida in late April, where it 
underwent top-to-bottom scrutiny. The inspections re- 
vealed no nasty surprises. "I kept waiting for the shoe to 
fall," Rockwell's Merrick told me, "but it just didn't hap- 
pen. The deeper we got into the data, the more we kept 
finding that everything was okay." 

With astronauts Joe Engle and Richard Truly at the con- 
trols, Columbia will indeed become the first spacecraft to 
be reused. Its second mission is scheduled for early 
autumn. During the summer, it was scheduled to be refur- 
bished and fitted with the first remote-manipulator arm, 
the device that will lift payloads from the large bay or 
retrieve satellites from orbit [PS, Aug.]. The first actual 
payload carried by the Shuttle, a series of instruments 
intended to demonstrate capabilities rather than gather 
much real scientific data, also will be carried on the five- 
day mission. 

"It's an age-old goal to fly into and out of space," Young 
remarked after Columbia's maiden voyage. "But we've got 
even more than that. We've got a way to get payloads into 
space economically. It's what we've been working toward 
for 10 years." ü: 
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bu let bike 


In the October 1980 issue we told you about remark- 
able human-powered vehicles (HPV's) capable of 
60+ mph speeds. One of the pedal-powered speed- 
sters — Vector Beta — set a world record for one- 
person-powered HPV’s, flashing through the speed 
trap at 56.66 mph at the 1980 International Human 
Powered Speed Championships. 

Now you can pedal your own HPV: Vector 
designer Al Voigt, a General Dynamics engineer, 
offers his sleek record holder through Early Winters 
Ltd. (110 Prefontaine Pl. S., Seattle, Wash. 98104) 
at, well, a record price: $10,000. The tricycle features 
a slippery fiberglass and Lexan shell (total coefficient 


of drag: 0.11), with two steerable wheels in front and 
one in the rear (behind the supine rider). It's 116 in. 
long, 25 in. wide, 32 in. high, and weighs 51 Ibs. 
Steering, braking, and gear-shift functions are on a 
single joystick, which also includes a computer that 
gives time and distance traveled, average speed of 
trip, as well as instantaneous speed. Vector's power 
train is a six-speed derailleur, 100-tooth front chain 
wheel, and an 11-28-tooth rear cluster. With this 
gearing, the Vector is no hill climber: It's designed 
to do 60 mph with the rider pedaling at 82 rpm. What 
if you can't pedal that fast? “‘In the Vector, " Says 
designer Voigt, “30 mph is a nice, easy pace." 

— R. L. Stepler 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Aerosol spray from an expanding pouch 
Like Magic plant insecticide is the first product to use a new- 
technology aerosol-spray system. Enviro-Spray aerosol cans 
[PS, May '80] use a pouch that expands with CO; gas to dis- 
pense products. Nonflammable CO; is produced as pellets of 
baking soda and citric acid mix in the pouch (see drawing). 
The pellets are in sealed compartments that break open when 
the pouch expands as the product is consumed. Grow Group, 
Inc. (200 Park Ave., New York, N.Y. 10017), says the patented 


technique can dispense everything from perfumes to caulking. 


Many other aerosols use flammable hydrocarbon propellants. 


British data phone 
Tap Vutel’s keypad and make 
regular phone calls, or use it 
to display on the video 
screen some 150,000 pages 
of data on stocks, banks, 
travel, and other topics from 
Britain’s Prestel computer in- 
formation service. The com- 
pact data phone is made by 
Plessey in England. 


Stove guard 
Kinder-Stop fences off coal 
or wood stoves from children 
and pets but doesn't block 
heat circulation. Crimped- 
wire-mesh panels are made 
in various sizes with two, 
three, or four sides. Norris- 
ville Mfg. Co., 5168A Norris- 
ville Rd., White Hall, Md. 
21161. 


Wood dome 


A sports and convention cen- 
ter in Tacoma, Wash., will 
have the world's largest 
wood dome. The roof on the 
$30.2 million center will 
stand 15 stories high and 
span a diameter of 530 ft. 
The domed building, slated 
for completion in 1983, will 
seat more than 25,000. 


Keyless lockers 

Drop coins into a luggage- 
locker panel at Stockholm's 
main train station and a com- 
puter prints out a forgery- 
proof magnetic code on a 
plastic "key" card. To re- 
trieve luggage the card is 
inserted—it disappears if ac- 
cepted. A false card or forced 
entry sounds an alarm. 


Transcon jet 

Up to 10 passengers can fly 
nonstop across the U.S. in 
the Longhorn 55 from Gates 
Learjet (Box 7707, Wichita, 
Kan. 67277). The 55 is the 
firm's largest model and can 
fly at altitudes of up to 
51,000 ft. Two 3,700-Ib.-thrust 
turbofans provide a top 
speed of better than 530 
mph. 


Ld 


Plane launcher 


With this air-cushion launch 
platform, under study by the 
Air Force, battle-damaged 
runways won't stop aircraft 
takeoffs. A platform engine 
blows air into rubber skirts 
so planes can skim over ob- 
stacles. Bell Aerospace Tex- 
tron is testing one-tenth-scale 
models. 


Modular ambulance 


Unhitch the body of 
Porsche's new ambulance at 
an accident site and medics 
can work while the truck han- 
dies other ambulance bodies. 
The German firm's "Save" 
system gives ambulance 
fleets added mobility at low 
cost. Ambulance bodies can 
also be air-lifted by copter. 


Medical helicopter 


Big clamshell rear doors on 
the twin-turbine MBB-Kawa- 
saki BK 117 helicopter simpli- 
fy loading injured patients for 
transport. The big chopper, 
jointly produced by the Ger- 
man and Japanese firms, will 
be available in 1983. Base 
cost of the multipurpose BK 
117 is $1.25 million. 


Slim bike 


Ready for pro bike racing? 
Japan's Tsunoda Bicycle Co. 
puts only narrow, aerody- 
namic parts on its new 
$1,200 14-speed Lotus Super- 
Pro. The result, says the mak- 
er, is 20 percent less wind 
drag than conventional bikes. 
Alpha Cycle & Supply, 26 
Donald Dr., Syosset, N.Y. 
11791. 
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Emergency stove 


Tuck a Pocket Trail Stove into 
your car, cabin, or pack for 
emergency cooking, says Ed- 
die Bauer, Inc. (15010 N.E. 36 
St., Redmond, Wash. 98052). 
The $12.95 kit includes a pot, 
holder, windscreen, spoon/ 
handle, and 10 hexamine fuel 
pellets that burn for 13 

| minutes each. 
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Storm system 


A forecaster at Britain's Royal 
Signals and Radar Establish- 
ment can see rain approach 
on a national weather map. 
Color-coded patches show 
storm intensity. Data for the 
constantly updated map are 
gathered by a national radar 
network, then fed to a central 
computer. 


Skinny dam 


It looks like a graceful semi- 
circle, but the dam proposed 
for Alaska's Swan Lake is re- 

ally a double-curved ellipse. 

The 174-ft.-high concrete 
span tapers from 17 ft. thick 
at the base to a skinny six-ft. 
thick at the top. The bulge 
shape distributes stress more 
evenly, needs less concrete. 
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Better bus stop 


When's the next bus? Elec- 
tronic displays at some Ger- 
man bus stops will tell you. 
As buses pass over wires 
buried en route, onboard 
transmitters signal the road- 
way detectors. Arrival time is 
then radioed to the next stop. 
The M.A.N. Co. is running 
the experiment. 


Wedge car 

A stretched-out pyramid, the 
experimental Citroén Karin is 
just 3/2 feet high. The steer- 
ing wheel is mounted on a 
projecting console that 
houses all instruments and 
controls, even an electronic 
display screen. Passengers 
lounge on seats to either side 
of the central driver's seat. 


Flying eye 

An ordinary shipboard land- 
ing? Yes—but it's the first for 
the Navy's Seahawk surveil- 
lance copter (inset). Its three- 
man crew flies it, but a data- 
transmission system lets the 
ship's crew operate sensors 
and weapons aboard the air- 
craft, even miles away. 


\Nhat's New 
IN 


PHOTOGRAPHY 


BY E. H. ORTNER 


LCD SLR New design for Carousel projectors 

Liquid crystals in the Ricoh A new line of seven Kodak Carousel projectors adds some 
XR7's viewfinder supply an new features and cures some old nuisances. The new fea- 
unusual range of informa- tures: a longer-lived GE lamp with more even illumination, set 
tion—14 items in all—from in a quick-change module; a built-in Slide-Scan screen (at 
shutter speed to battery-low right in picture above) in top-line models, for previewing 
signal. The camera offers slides or showing them to a small group; push-button con- 
manual or aperture-preferred trols on the side in an illuminated panel; and, at last, tray re- 
auto exposure, shutter moval with power off (no more having to plug in the projector 


speeds from 1/1000 to 16 sec. in order to remove the tray). With 102-mm lens, the projectors 
With F/2 50-mm lens: $406. range in price from $167.50 to $449.50. 


Lens carrier Tele adapter 
Three lenses, up to 8' You can turn your lenses into 
inches long, fit in the Lens telescopes with the Vivitar 
Holster, with foam stuffers TLA-1 adapter. It fits lenses 
adjusting pocket depth to of 50 mm or longer—telepho- 
lens length. The holster, to or zoom—and delivers an 
made of waterproof nylon, erect, unreversed image. It 
sells for $29.50 plus shipping lists for $58.95. 


from the Clark Co., 4555 S. 
300 W. #100, Murray, Utah 
84107. 


Programmed SLR 


You get focus-and-shoot sim- 
plicity with the newest Canon 
A-series camera, the AE-1 
Program. It offers pro- 
grammed auto exposure—set- 
ting both shutter speed and 
aperture—plus shutter-priority 


: M e M ST 
automation and manual con- ah Ca TN. 


trol. List price, with f/1.8 
lens: $481. 
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\Nhats New 
IN TOOLS 


BY V. ELAINE SMAY 


Flue flusher 


Push Flex Klean up your 
chimney and creosote comes 
tumbling down, says Plastic 
Techniques of Pennsylvania, 
Inc. (Box 1449, Scranton, Pa. 
18503). The flexible plastic 
rod comes in five-ft. lengths; 
the disc, in two shapes, 
many sizes. Prices 

start at $22. 


Two tiny tools 

Two tools for model and 
miniature makers: Machined- 
brass angle-setting miter (up- 
per photo) lets you transfer 
angles, scribe lines, and ad- 
just the angle of saws and 
drills. A wingnut loosens for 
adjusting the steel blade; 
protractor provides a handy 

. reference. For gluing and 
other clamping jobs, four-in. 
parallel clamps (lower photo) 
made of tough, nonmarring 
plastic adjust to 3'»-in. width, 
can be angled to hold off- 
square faces. Clamps are 
$1.79 each, miter is $6. Both 
from Jarmac, Box 2785, 
Springfield, Ill. 62708. 


Hand-held shaper 
Dado, chamfer, route with 
your portable electric drill. 
Add-on hand shaper has in- 
terchangeable cutters en- 
closed in a safety shroud. 
Cutting depth and width are 
adjustable. E. P. Barrus Ltd., 
Launton Rd., Bicester, Ox- 
fordshire OX6 OUR, England. 
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Brad squeezer 


Hammering brads into a 
frame to mount a picture can 
be hazardous—to glass, 
frame, and fingers. With a 
Framemaker's Brad Setter 
($28.20 from Woodcraft, 313 
Montvale Ave., Woburn, 
Mass. 01888) you gently 
squeeze them in instead. 


Pop out one bit, pop in an- 
other. With QuickChuck in 
your drill and your bits in 
mating holders, you won't 
fuss with a chuck key. Quick- 
Chuck and four holders, $30; 
additional holders, $4. Bell 
sales Co., 9426 Durango 
Way, Elk Grove, Calif. 95624. 


Stove boiler 
Mount this mild-steel boiler 
inside your wood stove and 
hot-water costs will plummet, 
says Liebl Co. (R.R. 1, Box 
121, Colebrook, N.H. 03576). 
Water piped from the regular 
water tank gains up to 35,000 
Btu in the firebox before re- 
turning to the tank, the mak- 
er says. $104 to $121. 


. NNhats New 
IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Hydronic heater 


Handsome enough to sit in a 
basement rec room, this mul- 
ti-fuel boiler uses most fuels 
at about 87 percent efficien- 
cy, says Repco Products, 
7400 State Rd., Philadelphia, 
Pa. 19136. The reason? The 
unique shape of the interior 
boiler vessel. It's $1,590 with- 
out burner. 


Sliding insulators Wood-saving stove 


Installation's easy with Plas- Throw two logs into the Con- 
kolite's Aluminum In-Sider corde Catalytic and you get 
storm windows—and so is the heat of a three-log fire, 
ventilation and cleaning. The says Franklin Industries (1800 
homeowner-assembled win- Post Rd., Warwick, R.I. 
dows come in sliding or 02886). A catalytic converter 
hinged versions. Glazing is above the main firebox in- 
safety acrylic or regular duces complete combustion 
glass. The unit shown costs of all wood gases—and cuts 
about $75. creosote buildup. $1,000. 


Kerosene heater 
There's no smoke, spark, or 
smell with the Monitor 20 
kerosene heater—it's all 
vented through window or 
wall. Advanced design makes 
the heater 92 percent effi- 
cient, says Kero-Sun (Box 
549, Kent, Conn. 06757). The 
two-ft.-high unit heats a 25- 
by-26-ft. room, costs $850. 
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IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 
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Electronic cleaner 


Place the stylus on the pad 
and push a button. Moments 
later, it's clean—literally shak- 
en clean by this electronic 
stylus cleaner from Signet 
(4701 Hudson Dr., Stow, Ohio 
44224). The pad vibrates at a 
high frequency to loosen and 
remove lint particles. $30. 


Flexible mike 

Stick the flexible C-Ducer 
strip on any surface and it 
detects vibrations. Use it as a 
microphone for musical in- 
struments or, attached to a 
window, as a burglar sensor. 
It ignores all other sounds. 
From C-Tape Developments, 
128 Grange Rd., Guildford 
GU2 60P, England. 


All-size battery 

It's called "super battery" by 
Dynamic Instruments Corp. 
(933 Motor Pkwy., Haup- 
pauge, N.Y. 11787). The 'A' 
size will outlive 14 standard 
batteries, it's claimed, and, 
with adapters, it can be used 
in place of six 'C' cells or one 
‘D’ battery—all on one 
charge. Price: $10 a pair. 


Tiny TV 

For those not big on watch- 
ing TV, Panasonic has an an- 
swer: this 1.5-inch-diagonal 
black-and-white portable. It's 
the smallest TV made to 
date, measuring just one by 
2.5 by four inches. It operates 
on AC, 12V car battery, or a 
rechargeable battery pack. 
Price? A not-so-small $220. 


Jogger's radio 

Jog faster and you'll catch up 
with the others. But strap a 
GE "Stereo Escape" to your 
belt and you'll catch up with 
the latest news or weather— 
and get stereo music, as 
well. it's a two-ounce AM/FM 
stereo radio that delivers hi-fi 
quality sound. Price: $75. 


PSB receiver 


It fits in your hand. Yet the 
Bearcat 100 is a fully synthe- 
sized public-service-band re- 

ceiver. No crystals—just enter 
the frequencies to scan, us- 
ing its keyboard. Up to 16 
can be preset at a time. It's 
made by Electra (300 E. 
County Line Rd., Cumberland, 
Ind., 46229). Price: $450. 
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Two-way VCR 

It's a home video-cassette re- 
corder with programmable 
timer, VHF/UHF electronic 
tuning, still-frame or five- 
times-normal speed, and AC 
operation. But it's a portable, 
too. This Sharp VC-2250 two- 
hour, 20-pound machine can 
also use an optional internal 
battery pack. $1,000. 


\Nhats New 


FOR YOUR CAR 


BY ED JACOBS 


Fuel watcher 


Whistler’s Fuelscan displays 
miles-to-empty while you 
drive, but can also give you 
fuel remaining and average 
fuel economy over the past 
40 minutes’ driving. Cost: 
$169.95. Whistler Div., Con- 
trolonics Corp., 410 Great 
Rd., Littleton, Mass. 01460. 


Safety connectors 
Spring-loaded All-Safe bat- 
tery clamps need no tools to 
install, are color-coded and 
sized to prevent improper 
connection, and are designed 
to force safe jumper-cable 
hookup. All-Safe Battery 
Clamp, Inc., Box B, Chanute, 
Kan. 66720. They're 

$14.95 a pair. 
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Wiper controller 
Want intermittent windshield 
wipers for your vehicle? The 
VariSweep module controls 
both the delay and the num- 
ber of sweeps. You add a re- 
lay, switch, and two controls 
to complete a system. Hyde 
Park Systems, 529 Philip St., 
London, Ontario N6B 1A1, 
Canada. 


Trim adhesive 

Duro's two-part auto-trim ad- 
hesive can reattach loose in- 
terior or exterior trim, mold- 
ings, and emblems. There's 
no mixing; you put liquid ac- 
tivator on one bonding sur- 
face and acrylic adhesive on 
the other, then press them 
together. Price: $2.50 

in stores. 


Beetle covers 


Got a VW Beetle with shabby 
seat covers? Coachman In- 
dustries (1335 Walker St., 
San Luis Obispo, Calif. 
93401) says that its padded, 
slip-on covers fit without 
wrinkling or sagging. Sets to 
fit bucket and bench seats 
are available in vinyl ($79.95) 
or velour ($89.95). 


Tiny air pump 

It weighs just five Ibs. and is 
only nine by 6% by 3'^ 
inches, but this compressor 
can generate 120 psi, running 
off your vehicle's battery, 
claims Mill Accessory Group 
Ltd. (Two Counties Mill, Ea- 
ton Bray near Dunstable, 
Bedfordshire LU6 2JH, 
England). 
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How designers buila 
more mpg into new 


low-dra 


cars 


Subtle styling changes make 
aerodynamic leaps that can't be beat 
—no matter how you drive 


By JIM DUNNE 
DRAWING BY RUSSELL VON SAUERS 


You don’t know him, but you see the results of Terry Hen- 
line’s work everywhere. He has a big office, wears fashion- 
able three-piece suits, and likes to draw pictures of cars. 
Officially, he’s the chief designer at Pontiac Studio, and 
he’s responsible for styling new Bonneville, Grand Prix, Le 
Mans, and Phoenix models. But he finds that shaping and 
reshaping clay over, around, and under future car forms 
takes an ever-increasing part of his time—a result of the 
intense search for fuel economy through improved aerody- 
namics. 

Right behind their offices, Terry and other GM designers 
have a new, full-size, multi-million-dollar wind tunnel, 
and they put in a lot of hours there. 

“We actually make on-the-spot changes in the shape of 
our clay models,” Henline explains. “Sculptors add a wing, 


Compare the 1980 Grand Prix (right) with the 1981 (below) to 
see the subtle and sizable changes: Rear deck is higher (1); 
faired-in bumpers blend into front and rear fenders (2); air 
dam controls airflow under car (3); flatter wheel covers do not 
extend into the airstream (4); windshield wipers are hidden 


smooth out a corner, or even reshape an entire hood surface 
between aerodynamic tests. It's a routine part of our job 
now." 

Reducing drag translates directly into better economy. 
Today's typical mid-size car uses about half of its fuel just 
to push the air out of the way at 50 mph. 

So practically every visible surface is being reshaped. 
And while each individual improvement may have only a 
trivial effect on fuel economy (measured in tenths of a mile 
per gallon), taken together they add up to as much as a 
2¥2-mpg gain for the life of the car. That's the beauty of 
aerodynamics: For every mile the car is driven, fuel effi- 
ciency is improved no matter how you abuse the engine. It's 
built in and can't be defeated —unless you smack a fender or 
rumple a door. 

Three 1981 car series have received extensive aerody- 
namic fine-tuning: Ford Escort/Mercury Lynx, Plymouth 
Reliant/Dodge Aries, and Pontiac Grand Prix/Chevrolet 
Monte Carlo/Buick Regal/Oldsmobile Cutlass Supreme. 
Let's examine the Grand Prix. Because it has an immedi- 
ate predecessor and isn't all-new as are the Ford and Chrys- 
ler models, aerodynamic refinements are easy to spot. 

At first glance, the differences between the 1980 and 


and windshield is steeply raked (5); side-window glass is | o 


nearly flush with body (6); extended grille directs airflow (7); 
front fenders are dropped four inches more at front (8); 
wheel-arch lips are minimized (9). - Ss 
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1981 Grand Prix appear slight. But the changes are con- 
siderable and add up to a drag reduction of 17 percent. 
According to Paul T. Schulze, group supervisor of aerody- 
namics at GM, that means Grand Prix theoretically picks 
up an improvement of six percent in combined city-high- 
way-driving economy—more than one mpg in a 20-mpg car. 
(That one-mpg improvement would have cost a billion dol- 
lars if it had come from changes in the engine or drive 
train. But since it's part ofthe original styling ofthe car, its 
cost is negligible.) Area by area, here's how Pontiac did 
it: 

® Flush headlights give a 1.5 percent improvement. 

€ A downward, parabolic curve in the front fenders is 
worth one percent. 

® Aradiusatthe leading edge ofthe hood, just above the 
headlamps, produces another 1.5 percent. 

e Lips on the wheel openings, smoothed out by widening 
the fenders, yields a two percent gain. 

"Other areas are standard designs for GM now," Schulze 
explains, "and we can't put solid numbers on them." Here 
are some examples: 

€ Grilles sometimes extend ahead of the body of the car 
to produce "attached" airflow over the hood. (The air stays 
close to the metal surface. Result: no drag-producing eddies 
or vacuum pockets.) 

€ Faired-in bumpers are now common. Rear bumpers 
are definitely air-catchers, and a big gain comes from 
blending them into the fenders. 

€ Windows set closer to the surface of the body present a 
smoother surface. 

® Drip rails are smaller or eliminated, though some 
bright moldings may act as "trip strips" to keep the airflow 
attached to the next surface. 

Continued 
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The sleekest-looking cars aren't always the most aerodynami- 
cally efficient. For instance, the sexy-looking Porsche 928 and 
Chevrolet Corvette are both beaten by the boxy Chrysler Imperial 
and Ford Thunderbird. Coefficient of drag is calculated by divid- 
ing the drag force a car generates by the product of its frontal 
area multiplied by one-half air density times air velocity squared. 
This measures how efficiently a car moves through the air, not 
how much power will be required. Bigger, heavier cars will still 
require more power to travel at the same speed as smaller, 
lighter cars with the same coefficient, but will be more efficient 
than equal-size-and-weight competitors with poorer ratings. 
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Moving from the specific example of the Grand Prix to 
cars in general, two problem areas are beginning to get a 
lot of attention: the rear profile and the underbody. Trunk 
lids need to be set close to the level of the roof line, so the 
sloping fastback profile is generally best. With notchbacks 
the idea is to get the air rushing off the roof to attach itself 
quickly to the deck lid; so the closer they are, the better. 
And a final upturn at the extreme rear of the deck helps 
break up the drag-inducing vacuum pocket behind the car. 
By spoiling the smooth airflow off the rear of the deck it 
sets up turbulence that disrupts the vacuum. Not surpris- 
ingly, that upturn is called a spoiler. 

Compared with the visible surfaces, the underbody of the 
car is a nightmare. Suspension parts, axles, exhaust sys- 


The changing face of auto aerodynamics 


Half a century separates the Chrysler Airflow (top) from 
Ford's Probe | (center) and Volkwagen's ARVW (above). The 
much heralded Airflow was produced from 1934 to 1937, but 
its aerodynamic lines proved unpopular. Strangely, its drag 
coefficient was never measured. The Probe | design study 
represents a practical four-seater for the future, and has a 
very low (0.25) drag rating. Volkswagen's experimental 
research vehicle has a 0.15 rating and can deliver 39 mpg at 
155 mph, but is for data gathering only. 
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tems, and drive-train components all set up a terrific 
amount of turbulence. 

So far virtually nothing has been done to ease the prob- 
lem, except for the addition of a low-mounted air dam 
ahead of the engine compartment. It scrapes the air away 
from the underside of the car and pushes it up through the 
engine compartment or out to the side. This cuts down on 
underbody drag, helps ventilate the engine compartment, 
and prevents hot air from the engine from recirculating 
back to the radiator, where it could overload the cooling 
system. 

Eventually, designers plan to cut the efficiency-gouging 
coefficient of drag from today's average of 0.40—0.45 down 
to a practical minimum of 0.25 or so. But that would take 
more changes than are now possible: side glass precisely 
flush with the window frames, headlight lenses contoured 
to the shape of the front end, and underbodies with at least 
partial smoothing. 

“Since 1977 we've made 16 percent aerodynamic 
improvement in our fleet," reports Art Lewry, Ford's exec- 
utive engineer for design. "By 1990 we anticipate another 
35 percent improvement, which will mean a 2.5-mpg gain 
in all—4.2 mpg on the highway, 1.7 in the city." 


Strides at slow speeds 


Starting in 1978, EPA gave the auto companies credit for 
fuel-economy increases derived from aerodynamic im- 
provements. Up to that time it was generally believed that 
shape had little effect at low speeds. But the GM Research 
Laboratories quickly found that aerodynamics become 
effective at speeds as low as 30 mph. 

"shape definitely affects city-driving fuel economy," 
says Pontiac's Henline. "In fact, we've found that the gains 
from aerodynamic changes to our newest models made big- 
ger differences than the combined mechanical changes 
that eased brake and bearing drag plus the higher-pres- 
sure tires that lessened rolling resistance." 

While general rules of airflow are fairly consistent, the 
results of surface changes on individual cars can be sur- 
prising. "Every car is different," says Schulze. "This is still 
more an art than a science. For example, we found that by 
removing the bladelike bumper in the front of one of our 
cars and leaving an unsmoothed vertical surface there was 
no change in aerodynamic drag—the air didn't know the 
difference. We've also found similar results with other 
parts of the car, so it's trial and error in many cases." 

While the biggest constraint on efficient airflow is the 
need to provide passenger room, legal requirements also 
interfere with styling freedom. "We want to get contoured 
headlight lenses like they have in Europe," says Ford's 
Lewry, “but U.S. laws are strict on the shape and size of 
headlight lenses. So we may try to get the laws changed. 
That takes time. Then we may have problems underneath 
the car with air shields that cover catalytic converters or 
mufflers and build up heat." 

Contemporary cars have drag coefficients that range 
from 0.34 on the best cars to as high as 0.55 on the worst. By 
comparison, VW's experimental ARVW research vehicle 
has a drag coefficient of 0.15. But it has a tiny, one-pas- 
senger body and an elongated shape that would be imprac- 
tical on public roadways. Ford's Probe I, with a 0.25 rating, 
is designed for four passengers and is considered "practi- 
cal" for public roadways. 

For the future, Detroit promises that all-out aerodynam- 
ic design will never take precedence over making cars look 
different and attractive. "There is still a lot of room left to 
the designer for freedom of visual aspects," says Terry Hen- 
line. So you'll always have cars that will be able to set yours 
apart from your neighbors', though all may be equally 
sleek in knifing through the wind. "B 


to save lives 
when planes crash 


Anti-misting agent added 
to jet fuel prevents 
deadly explosive clouds 


By BEN KOCIVAR 


A new jet-fuel additive that looks like 
white talcum powder may significant- 
ly reduce explosive fires that can occur 
during crash landings. More research 
is needed before the additive is used. 

Explosions occur when fuel tanks 
rupture and large clouds of highly 
flammable mist form. The mist is eas- 
ily ignited by hot sparks and becomes 
a deadly fireball. 

Pressure to find a solution for air- 
craft fires is strong even though acci- 
dents involving scheduled airliners 
are rare. A 10-year study by the 
National Transportation Safety 
Board (1965—1975) showed that fire 
occurred in about 20 percent of all 
accidents involving scheduled carri- 
ers. In these 141 fire accidents, 1,848— 
more than 25 percent—of the 7,043 
people on board were killed. 

"Up to 30 percent of fatalities that 
occur in survivable crashes are the 
result of a fireball caused by an explo- 
sion of misted fuel," says Bill West- 
field, chief of the FAA's engine and 
fuels safety branch at its technical 
center in Atlantic City, N.J. 


Viscous fuels 


Research efforts to develop a modi- 
fied fuel suitable for routine flight 
operations but capable of reducing the 
fire hazard during a survivable crash 
began at the FAA in 1964. 

Says Eugene F. Klueg, program 
manager for the anti-misting-fuels 
effort: "That early work resulted in 
development of highly viscous gelled 


[Continued on page 128] 


Fireball envelops an obsolete Lockheed 
Neptune SP-2H "crashed" during test by 
the FAA at Lakehurst Naval Air Station, 


Anti-misting agent mixed with fuel in a 
second Neptune prevented the develop- 
ment of a fireball following simulated 


Fire quencher 
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N.J. Plane was filled with 3,000 gallons of 
unmodified Jet A fuel. Fireball is from fine 
mist formed by the fuel. 
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crash. The additive (about 0.3 percent by 
weight) is a long-chain organic polymer, 
called FM-9, developed in England. 
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Earíh-sheltered 
heat trap 


vd que By AL LEES : 
aaia RENDERING BY RANDOLPH PADORR-BLACK 


k, 
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| dl pe Ea p MM RENT When young architect Charles Woods brought to PS the P 

Soe ll Op o-——mh earth-sheltered plan we featured in this space last Septem- 

[imminet —O4 A pere jin ber, we already knew many of our readers were under- 

3 ground enthusiasts. But we weren’t prepared to see Woods’ 

= — ‘| plain modular structure cop the popularity sweepstakes for 

DU this eight-year series. To date, Woods has sold a record 

fa ' | $20,000 worth of construction plans for last September's 
PAS ; house. 

> So we've asked him to design another, with the modified 

floor plan many of you asked for, featuring four skylighted 

bedrooms opening off the common living/dining area. And 

this time Woods has demonstrated his faith in the design 
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by building a prototype for himself, in the Pennsylvania 
mountains. As we go to press, he has just moved in, so he 
will have firsthand advice for any plans purchasers who 
wish to avail themselves of his free consultation service 
(see "How to Order"). 

As with the earlier house, this floor plan is designed on a 
four-foot module, so is adaptable in size—with your con- 
tractor's help. You can tuck two to four bedrooms into its 
1,850-sq.-ft. space. Earth walls and floor are reinforced 
concrete for strength and thermal mass, while the south 
wall and roof are post-plank-and-beam construction, using 
heavy timbers for rugged beauty, durability, and relative 
ease of assembly. You don't have to be an experienced pro- 
fessional to erect this house. (But be advised that those 
bedroom skylights might not meet local codes for second- 
ary egress, and may call for a variance.) 

The interior is flooded with light from the center half of 
this south wall—32 running feet of glass—plus interior 
glass doors off the living area. The major roof span is 20 
feet-long for an underground house, and providing an 
unusually large, open floor plan. Massive 6X18 fir beams 
carry the earth, as well as the water and snow loads. 
Roof decking is 2x6 cedar. The house is super-insulated 
with rigid foam: six inches on the roof, four inches on walls, 
and two inches under the slab. (For expected R-values, see 
section drawing.) All surfaces in contact with earth are 
waterproofed, either with the Bentonize spray process or 
with butyl rubber. Note the gravel backfill, in the section 
drawing, that helps prevent water-pressure buildup. 

The house will require almost no maintenance if you 
follow Woods' lead for interior surfaces: His own home fea- 
tures exposed-aggregate concrete walls, a slate floor (for 
durability as well as increased thermal mass), an exposed- 
beam ceiling, stained—and cedar boards on the interior 
partitions. 

The double-glazed, south-facing windows should be fit- 
ted with insulating shades or shutters for nighttime use in 
winter. There's an energy-efficient wood stove and a radi- 
ant hot-water heating system in the floor slab for long sun- 
less periods; but the calculated heat loss for this house is 75 
percent less than for a traditional house of similar size. 
(Woods' prototype sprouts two chimney stacks because he 
divided his interior space with an insulated and sound- 
proofed central partition. Only one stove—and stack—is 
needed in our open-floor-plan version.) 

"This house is a truly natural one," says Charles Woods: 
"Naturally warm in winter, cool in summer, safe and 
secure from storms. I'm really looking forward to joining 
my many clients in the underground experience." Hs) 


Architect's prototype before roof was waterproofed and earth- 
covered: Large stacks are from two wood stoves. Smaller 
stacks vent baths and kitchen. Oil tank feeds temporary heater. 


arini completum. house has just had south wall closed’ in with 
floor-to-ceiling glass—fixed except for doors at each side. Struc- 
tural beams project from concrete to form sun-screen trellis. 


WALLS: i eae ea ent CONCRETE Pe 
CEILING P es. DOMIN, 
FLOOR AND D PATIO PAVING: SLATE a E d 
y 1 
6” THERMAX k 
- BENTONIZE ROOF 7  12- EARTH W/SOD = 
LP d ~ AND WALL WATERPROOFING ~_ i i. 


Lo | = a 
IBI. 6x18 DOUGLAS FIR- 
p BEAM (4&" O.C.) 


AB. 2:6 BEARING WALL” 


". 8 GRAVEL 6° REINFORCED SLAB” ~” ee "IB FROST WALL (R-32) 


THERMAX™ 
INSULATION (R-16 P F 
( ) BENTONIZE WATERPROOFING”. p C Sxzl6 REINFORCED 
BACK-UP HEATING: HOT WATER IN FLOOR SLAB- CONCRETE FOOTINGS 


How to order plans for this house 

One set of plans and specifications costs $95; each additional set 
ordered at the same time, $15. Optional garage plan is $15. Plans 
include: foundation, floor plan, major sections, roof plan, heat- 
ing and electrical schematic, kitchen and bath elevations, con- 
struction details. Make check payable to Charles G. Woods and 
mail to him at Natural Architecture, RD 3, Box 538, Honesdale, Pa. 
18431. Plans purchase includes an hour of consultation by phone 
or letter. (Woods' phone number will be included with plans.) 


Or try this completely different 
approach to leisure-home design 


Louisiana-Pacific, the lumber-products company, com- 
missioned a "dream vacation home" from Seattle archi- 
tect Roger Newell so they could produce the plans for 
sale. The compact, multilevel, 1,200-square-foot living 
space includes two full bedrooms plus a loft that will 
sleep four; a bath and a half; an efficient kitchen with an 
adjacent dining area. The dramatic line of the living 
room's cathedral ceiling continues past the sliding glass 
doors to form a generous scoop deck. Security shutters 
fold down to seal this opening when you close up to 
leave. Perhaps the best feature of the plan is its price: 
$5, from L-P Vacation Home Plan, 1300 S.W. Fifth Ave., 
Portland, Ore. 97201. 
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engine diagnosis: 


engine 


compression 


Does your engine suffer 
from bad rings or burned 
valves? Here's how to tell 


By RAY HILL 
DRAWING BY R. VON SAUERS 


On a hill your car acts as if it has tired 
blood. You have to downshift before 
the crest of nearly every incline. Gas 
mileage is poor. And the engine idles 
like a bucking horse. If any or all of 
these problems are yours, your engine 
may be suffering from low compres- 
sion. Run a compression check to find 
out. 

Checking compression isn't diffi- 
cult. But if it's done improperly, you 
can get inaccurate readings—and 
even damage the engine. Here's how 
to do it right. 

First be sure the battery is charged. 
The compression-gauge reading is re- 
lated to cranking speed. A weak bat- 
tery may crank the engine more slow- 
ly, producing a lower reading. A bat- 
tery hydrometer should show a 1.260 
or higher reading for each cell. (With 
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sealed maintenance-free batteries, 
follow the battery maker's instruc- 
tions for checking and charging the 
battery.) 

With the engine at operating tem- 
perature, remove the spark-plug 
wires and loosen each spark plug one 
turn. Mark each wire so you'll know 
which plug it goes to. Reconnect the 
wires. Start the engine and accelerate 
to a fast idle for five seconds. Release 
the gas pedal. Shut the engine off. 

Carbon often builds up on the end of 
the spark plug where it screws into 
the combustion chamber. When you 
loosen the plug, chunks of carbon can 
fall into the cylinder. If a piece lodges 
between a valve and seat, it can pre- 
vent the valve from closing, giving a 
low and inaccurate compression read- 
ing. Cracking the plugs loose and 
starting the engine blows the carbon 
out the exhaust. 

Remove all the spark plugs. You 
can't get an accurate reading on the 
gauge if some plugs are left in. Mark 
each plug as you remove it, so you'll 
know which cylinder it belongs to. 
Inspect the ceramic insulator around 
the center electrode. It should be tan 


or grayish-tan in color. If the insulator 
is wet with oil or gas, for example, you 
have a problem in that cylinder (more 
on this later). 

Insert the compression gauge in the 
spark-plug hole. If the gauge is a 
screw-in type, be sure the adapter that 
screws into the hole doesn't have a 
longer reach than the spark plug. If it 
does, the piston may hit the adapter, 
causing damage. 

A compression gauge with a screw- 
in adapter is better than the type with 
a rubber tip that you push against the 
plug hole. With a push-in gauge it can 
be difficult to reach some cylinders. 
Also, you must push the gauge against 
the plug hole tightly—otherwise leak- 
age will occur, producing an erroneous 
reading. 

With the gauge in place, have a 
friend crank the engine (parking 
brake should be on, transmission in 
park—neutral on a manual shift). 
Crank until the piston makes at least 
four compression strokes. Each needle 
jump represents a compression 
stroke. 

If you use a remote starter (instead 
of a friend) to do the cranking, turn 
the key on and disable the ignition to 
prevent ignition-system damage. For 
GM HEI cars with the coil in the top of 
the distributor cap, disconnect the 
BAT wire from the distributor. For 
other cars, remove the coil's high-ten- 
sion lead from the center of the dis- 
tributor cap and ground the lead with 
a jumper wire. 

Watch the gauge closely. If it pumps 
up slowly, you probably have a ring 
problem. For example, if the first com- 
pression stroke gives a reading of, say, 
35, the next stroke 80, then 95, then 
125—this probably means bad rings. A 
cylinder with good rings should pump 
up to near its maximum reading by 
the second stroke. 

Write down the reading for each cyl- 
inder and compare it with the specs in 
the shop manual for your car. If a cyl- 
inder is low, squirt a teaspoonful of 
motor oil into the spark-plug hole and 
take another reading on that cylinder. 
If the reading is higher this time, the 
cylinder has bad rings. If the reading 
stays the same, valves are the prob- 
lem. If a compression check shows that 
each cylinder's compression is within 
specs, yet a plug clearly shows that its 
cylinder is burning or using oil (car- 
bon deposits or wet with oil), the most 
likely causes are bad valve seals, 
clogged oil returns in the cylinder 
head, or a leaking vacuum modulator 
at the automatic transmission. 

After you have completed a com- 
pression check, be sure all spark plugs 
are properly gapped before replacing 
them. "B 
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Beginning here: 


PS annual fall 


home-improvement section 


Following this opening report on 
solar-greenhouse kits, we launch 
a series of unique solutions to 
home storage problems. Next, six 
prizewinning plywood projects 


Kit solar 
greenhouses 


include a dual-use child’s play- 
room/bed and a fold-up bar. Then 
we show how to reface a ceiling 
—or a concrete patio; how to beef 
up your home security with in- 


Live-in collectors bring 
summer indoors for the winter 
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truder detectors or a steel entry 
door. The unifying theme of all 
this: Let's all upgrade what we've 
got, since we're not likely to be 
moving up—at today's prices. 


These striking solariums 
heat themselves—and 
even help heat your house 


By A. J. HAND 


At first the solar greenhouse looks as 
if it's one of the best energy invest- 
ments you can make: It can collect 
enough solar energy to heat itself, 
with some left over to help heat your 
house. It increases living space and 
provides a source of vegetables year- 
round. (Try to do that with a flat-plate 
solar collector. It may even qualify 

Continued 


Sun-filled Soltec greenhouse doubles as a spa—and the hot tub doubles as heat-storage tank, backing up the water-filled drums. 
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this T 
extra air 


It seems incredible, but without 


3M V-Seal™ Weather Strip, you may 


be doing just that. In an average 
home; in just one day, 3M V-Seal 
could stop more than enough 

air to fill these three balloons. 
Enough to cut the heating bill 
more than 2096! 


SIMPLE SOLUTION. 

You dont need hammer, nails or 
tin snips. All your neadi is a pair of 
Scissors. : 


Pull out, 


... Peel off tape 
Ww »loexpose 
‘ adhesive. 


every day? 


Dla. 
As « tick in place 


and doors. 


3M V-Seal works better 
than brass, foam or felt to 
stop infiltrating air, the biggest 
single energy thief in your home. 
V-Seal is flexible, but tough. It's 
been lab tested to withstand 
2Ve million door openings 
and closings. 

You'll find V-Seal Weather Strip, 
along with other frugal 3M solutions 
to energy-wasting problems, 
at this 3M Energy Saving Center. 
There are different kinds of weather 
strips for windows, entry doors 
and garage doors. Plus both 
latex and butyl caulk. Permanent 
caulking strips. Pipe insulating 
tape. And flue and duct tapes. 


around windows 


Put these simple, do-it-yourself 
products to work saving money 
at your house. They're great ways 
to fight rising energy costs! 


"Average home: 1600 to 2000 sq ft 


with 275 ft. of window crack and 57 ft. of door 
crack. Infiltration measured by American 
Society of Heating and Refrigeration 
Engineers standard "crack" method. 


3M Hears You... | 


Kit solar greenhouses 
[Continued] 


for a substantial federal tax credit. 

But there's a hitch. The money-sav- 
ing promise may not be fulfilled. In 
fact there's not even a solid definition 
of just what a solar greenhouse really 
is. So there's no agreement on what a 
kit greenhouse should include. 
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Hothouse vs. sun room 


Conventional metal-framed, single- 
glazed greenhouses are energy wast- 
ers. They lose heat rapidly at night 
and must be heated to hothouse tem- 
peratures. During the day—even in 
midwinter—they tend to overheat. Ex- 
cess heat is usually wasted by venting 
to the outside. 

By contrast, the solar greenhouse is 
designed to trap and store enough 
energy to heat itself at night. Because 
it absorbs heat, it's a comfortable sun 
room during the day. $ my 

How does the solar greenhouse do Solid end walls on Habitat's Solar Room ful for small greenhouses if end walls are 

Continued minimize heat loss. Side glazing is waste- a big part of total surface area. 
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Second-story Radiant Room sits on a post-supported deck. This cuts costs and raises the room above sun-blocking obstructions. 


Kit solar greenhouses 


[Continued] 


this? According to Bill Yanda, design- 
er of the Garden Way solar green- 
house, "The single most important 
design factor is the geometry." 

The southern face ofthe greenhouse 
should slope about 60 degrees so it will 
be roughly perpendicular to the sun's 
rays during winter. 

The roof should be opaque—not 
glazed—and insulated to R-19 or more. 
During winter, roof glazing admits lit- 
tle light and almost no solar energy. 
And it lets a lot of heat escape. Side 
walls should also be insulated and 
contain minimal glass. To cut heat 
loss all glazing is double—or triple. 

Besides good geometry, the ideal 
solar greenhouse is tightly built. If 
metal-framed, there are thermal 
breaks—plastic spacers that isolate 
outer and inner frames to prevent con- 
densation. It also has a heat storage 
and distribution system, insulating 
shades or shutters to cut nighttime 
heat loss, and automatic controls. 

That'sthe ideal. Now for the reality. 


None of the greenhouse kits listed has 
all these features—though some come 
close. That doesn't mean they're no 
good. But you should know before- 
hand what you're getting. You can 
always add features. 

The number of solar features you 
include depends on how you plan to 
use the greenhouse, what you want to 
spend, and how much you think you'll 
save on fuel costs. 


Costing out a solar room 


How much energy will a solar 
greenhouse produce? To help predict 
performance, Garden Way plans to 
offer a computerized energy study. 

Garden Way ran one of these stud- 
ies for me. It assumed a house of 1,500 
square feet, with a heat loss of eight 
Btu per square foot per degree day in 
Hartford, Conn. It further assumed 
the house would be heated with elec- 
tricity at seven cents a kilowatt-hour 
and that a 24-foot-long Garden Way 
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Assembling a greenhouse kit demands basic skills with common 
tools. Most kits are about 12 feet long, but add-on modules let 
you extend their length in four-foot increments. 


Panarpert kits—what E you get 


English Greenhouse 
Lith and Linden 
Camden NJ 08102 


[rrr 
Y sections 


| dx cd d and 


8' add-on sec- 


| lions 


JU Roue 1 no, | 


freue NEM ums 


(ined: -gave alumi- 


num 


487 x 76" doubles [TE ; | None 


Optional rock bed 
under floor 


Double iii 
glass or glass plus 
twin-wall polycar- 


T Optional there 


“Optional ther- 
mostat and fan 


Sturdy construction; easy installation; 
R-6.4 interior shutter 


Glass and polycarbonate glazing op- 
| tion gives triple glazing 


Varies with | Base wall or glass-to-ground 


| mostat and fan 
| or Pow-R-Vent. 


| glazing, size 


models, plus two-story units. 


Garden-Way ua—— 10° or 7' deep; 4' Tempered twin Tied and 


101 Ferry 
Charlotte VT 05445 


I Radiant Room | 
Abundant Energy 
115 Newport Br. Rd. 


Warwick NY 10330 


| Solar Room 

| Solar Resources 
Box 1848 
Taos | NM 87571 


add-on sections 


dU x 12:4 


add-on sections 


8' add-on sec- 
tions 


NERSDTT T 


Sun Haus 

Weather Energy Systems 
39 Barlow Landing Rd. 
iaa e 02559. 


xd. 


add-on sections 


modules 


Aluminum frame 
with twin-layer in- 
flatable plastic film 


Wood with redwood 


interior 


tio m Tvin-al ul : Eod | = 


CH EUM wooden 


pane glass, twin 
wall acrylic roof 


Üptional water- 
storage tubes 


R-27 isocyanu- 
rate in ceiling, 
R-11 fiberglass 
in walls 


Twin-wall Exolite 
acrylic panels and 
tempered twin 
pane glass 


Two layers of 6-mil 
polyethylene with 
2-4-year lile; extra 
Twin-Skin incl. 


= pa were | sei In 


Tem um twin 


: Gravel floor; op- 
pane glass 


tional remote 
rock; phase- 
i o5 


Fiberglass R- 
11 walls, R-19 
ceiling 


PAM: speed 


— — eM m 
: change tubes 
lero. n s A PERRIER 7 00m 8c 


Thermostat and 
variable-speed 
fan 


: Optional ther- a 
mostat and fan 


Reflective insulating shade; optional 
glazed or opaque side walls 


| Kit includes rafters, glazing, thermo- | 
| stat, and fans Jul 


"- installation; excellent owner s 
manual; choice of waterproof interior 
or wood-finish paneling 


28 to 34 


| ull : Has liquid-typ e active-solar-collector jd 
. | panels in domestic hot water 
| or r heating of home or greenhouse 


| Frame supports Twin-Skin; twa tien 
| are held apart by 36-W blower; easily 
| taken down for summer season 


[tay installation; options: glass or 
v slid side walls, active pty collec- 
| tors, Window duit i insulation 


Optional eum shades, skylights, 
triangular sidewall windows; WES will 
install in Cape Cod area 


E | ee ee fiberglass rein- B 


Notes: 1—Prices are — amounts per square foot, for kits pe foundation costs are € 2—Available i in m NE, NM, Ks Á" WY, and UT only. 3— Flexible design requires no foundation. 
Many other established greenhouse makers offer double-glazed, attached greenhouses that could be modified to function as solar greenhouses, but since they lack any other solar features, they are not included here. 
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aif ing T Nears to size. 


~ : its lightweight and easy 
S$ Une it into 3 hts 


i $ The Wagner Power 
is cop is new edv 


BETTER: The new Wagner 
—— Power Painter provides a smooth, 
- uniform finish without visible 


brush strokes or lap marks. Its 


great for painting houses, both inside 


and out, fences, shutters, wicker 


and much more. 


. SQ: Dont waste time. Get your 


hands on the Wagner Power Painter, 
available wherever quality paints or 
fine power tools are sold. 


WAGNER 
POWER PAINTER" 


Kit solar greenhouses 
[Continued] 


greenhouse would be added to the 
south wall. 

Results? Heating load is cut by 22 
percent for a fuel saving of $346 the 
first year. Garden Way hasn't yet set 
prices, but a greenhouse of that size by 
other makers could easily cost $6,000 
installed. That gives a payback of 
about 17 years. 

But wait. Greenhouse makers claim 
you can raise $250 or more worth of 
vegetables every year with a green- 
house. Add that $250 to your fuel sav- 
ings and you get the payback down to 
about 10 years. 

If you get the full federal tax credit 
of 40 percent, your costs fall to $3,600 
and your payback to six years. 

Trouble is, it's not that simple. How 
you use the greenhouse has a tremen- 
dous impact on its energy production. 
You'll get the best performance if you 
treat the greenhouse as a collector. 
Use it to gather heat when it is avail- 
able, use all stored heat in the home, 
and let the temperature of the green- 
house fall as it may during noncollect- 
ing hours. This cuts initial costs 
because you won't need a large storage 
system to keep the plants from freez- 
ing at night. But you lose the juicy 
$250-a-year vegetable credit. 

If you use the greenhouse as a farm, 
performance will suffer. You'll still 
gain as much heat—but most will have 
to be stored for nighttime use, whit- 
tling away your fuel savings. 


uM eg 


xii 


Lush greenery flourishes in the Garden 
Way greenhouse. Kit comes with a variety 
of energy-storing options, including 
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But there's still the tax credit. Actu- 
ally, getting that credit is not a sure 
thing. The reason? Solar greenhouses 
are in a gray area. Are they solar col- 
lectors or are they living spaces? What 
is certain is that tax credits are avail- 
able for those specific parts of the 
greenhouse listed on IRS Form 5695, 
including heat-storage systems, heat 
exchangers, and solar collectors. 


Choosing a kit 


Our table should help you choose 
the combination of features you are 
looking for, as should literature you 
can get from the manufacturers. 

Read the literature carefully. Some 
companies include almost everything 
you need to build the entire structure. 
But most leave out exterior finishing 
materials—siding and shingles. Some 
provide humidity-resistant interior 
wall panels—but not all. Most kits 
don’t supply flooring. And foundation 
costs are always extra. 

Some companies, such as Habitat, 
supply just the critical components— 
preformed laminated rafters, glazing 
panels, fans, and controls. You then 
buy the construction materials re- 
quired to finish the job from a local 
lumberyard. This keeps shipping costs 
down and lets you tailor the exterior of 
the greenhouse to match your home. 

Be sure you know ahead of time 
what’s in your kit—or you might be 
surprised when it arrives. B 


phase-change storage tubes that mount 
out of the way near ceiling. Also available: 
reflective shades to cut heat loss. 


Passive preheater 
for hot-water supply 


———— ‘Ly 
COLD WATER 


No pumps, no control systems—in fact, 
no moving parts at all—yet this solar 
preheater automatically warms cold 
water for your hot-water supply. Re- 
sult: Your hot-water system doesn’t 
work as hard—and you save money on 
energy. 

Called the E-One, the system uses a 
passive thermosiphon technique. Cold 
water, entering from the bottom (see 
drawing), is heated as it passes 
through the flat copper solar absorber. 
The hot water then rises naturally to 
the 40-gallon tank and exits, while 
cool water flows into the absorber. 

The system is packaged in a ground- 
mounted four-by-four-by-eight-foot 
container, with all plumbing connec- 
tions in the rear. (The hot-water out- 
put line requires insulation.) It's 
designed for a maximum water pres- 
sure of 100 psi and a water hardness of 
50 mg/liter or less. 

The preheater is not designed for 


,| freezing conditions, however, and 


must be drained during the winter. 
Additional valves (not shown) are 
needed to bypass the system. 

The price of the E-One ranges from 
$995 to $1,450, depending upon the 
material used in the outside enclo- 
sure. The optional reflector is $30. The 
system is made by Environment One, 
2773 Balltown Rd., Schenectady, N.Y. 
12301.—W. J. Hawkins 


We've just fine-tuned America's 
best selling compressor. 


Duilt 


Forced-air cooling 
system with 
aluminum fins results 
in efficient cooling 
and reduced 
carbonization for 
long life. 


H 
E. 
ue 


i 


Die-cast aluminum "Q, 
compressor pump EN 
with integral cast E. W 
iron cylinders for — 

long pump life. 


Crankshaft needle . 
bearings help reduce 
vibration and wear. 


Air hose outlet is 
conveniently 
located. 


164: 5/46 in, — — 
air hose included. 


Craftsman convertible 
pressure to siphon feed 
spray gun included. 


For Power 
and Performance 
You can count on 


for performance. 


` Precision twin 


gauges measure 
airline and holding 
pressures. 


Safety shroud 
encloses all 
working parts. 


Sears Dest. With 
the quality you 
expect from a 

Craftsman Tool. 


American Society 
of Mechanical 
Engineers safety 
valve prevents 


pressure overload. 


(€) Sears, Roebuck and Co., 1981 


*Minimum savings nationally. Avoilable in most Sears retail stores. Prices and 
dates may vary in Alaska and Howail. 


Duilt-in air pressure 
regulator adjusts 
line pressure for 
various functions. 


New! Unit con operote 
on normal 15 amps 
household circuit. 


New! Capacitor-start 
copacitor-run one- 
horsepower single 
phase motor means 
less amperage than 
previous model, 

for better energy 
efficiency. 


Thumb screw easily 
adjusts belt tension. 


12 gallon ASME 
air storage tank. 


New! U.L. listed. 


| New! Wider, 

\\ ——_____ stronger wheels 

B than previous 
model are 
removable for 
easy conversion 
from portoble to 
stationary. 


Automatic control 
system relieves 
pressure on the 
cylinders for 
load-free storts. 


UPGRADE YOUR HOME 


Exoskeleton frames this 


free-standing | 
closet 


Plant it anywhere—it doubles as a 
handsome room divider or privacy screen 


By AL LEES 

Think your home is short of closets? Pity the poor buyer of 
loft space in any major city: He gets no storage because 
what he's buying is open space. At best, kitchen and bath 


have been partitioned off, as in my loft pictured below. 
Continued 


Storage from scratch: That's what we'll 
be creating for unlikely places during the 
next few months—innovative built-ins that 
can be adapted to any home that’s short 
on closet space. 

To open our series we took the unparti- 
tioned loft above and designed an island 
closet (tucked under a structural beam 
here, though it's designed to stand free); it 
masks the entry door from the living 
space, screens off the bathroom door to 
the right, and provides ample storage for 
outerwear and bulky items that must be 
handy to the exit. 

The plywood-particleboard case is as- 
sembled on a simple frame, most of which 
is external and treated as a design ele- 
ment. Hung within the recessed end panel 
shown are vulnerable artworks: a silver 
plaque, a Jon Baugh glass assemblage. 
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Stihl's specially pro- 
cessed "Longlife cylinder. 
One of the reasons it's 
hard to find a chain saw 
that lasts like a Stihl. 

It's manufactured in 
such a way that the cylin- 
der walls actually retain 


oil. So they stay smoother. 


Longer. Providing better 
cooling, lubrication, and 


DR. ole 31s 1$ 


more power output. Which 


is another reason this Stihl 
OTIAV is just getting bro- 
ken in when most other 
saws are breaking down. 
After all is said and done 
about chain saws, one sim- 
ple truth comes through. 
You get what you pay for. 
For your local dealer's name. call toll-free 


1-800-528-6050, Extension 1430. In Arizona 
call 1-800-352-0458, Extension 1430. 


"Too - 


STIHL - 


Viel a 


STIHL 


The Worid’s Largest Selling Chain Saw. 


Free-standing closet 
[Continued] 
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Ratchet driver with extension socket will 
sink bolt heads below groove bottom. 
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Compartmentalizing matches any special 
need—here, for outerwear, hats, gloves. 
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Also handy to exit: grocery cart. Extra 
leaves for dining table go in slot, right. 


But the rest of the floor is as naked as 
a basketball court—not even a place to 
hang a hat. 

Solving that problem was the first 
task I set myself, designing a sturdy 
closet that's a spacious wardrobe. 
(Line it with cedar and it would be an 
ideal out-of-season storage-partition 
for family room or den.) 

My structure makes economic use 
of its 4x8 plywood and particle- 
board panels. Two uncut ?4-in. panels 
are butted edge-to-edge to form the 
back, with the joint glued and screwed 
along a 2x4. Another %-in. sheet is 
cut down the center to form two end 
panels—each framed in 2x2's, which, 
with the grooved 4x4 base, create a 
structural trim. 

I used particleboard for the back 
panel and two end doors. The center 
door is %-in. ply; since each door is 33 
in. wide, you'll have scrap strips for 
shelving. I used a five-in. strip of the 
ys-in. panel for the cornice that hides 
the door track. 

The doors were hung with an eight- 
ft. sliding-door set (Stanley 2850) that 
features dial-alignment hangers. 
Since the outer edges of two doors 
complete the frame around the end 
panels, alignment is critical—the 
hangers simplify adjustment. 

Three different colors of enamel 
complete the project. The end panels 
are MDO plywood for a smooth face to 
contrast with the particleboard tex- 
tures on back and outer doors. W) 
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CATEGORY: 
4/2 SHEET 


KEN KRAMER, Carbondale, Ill. 
Drum sling chair 


R | is f th Two drum-like cylinders of taut rope sup- 
-— port the canvas sling, avoiding the dis- 
esu O e comfort of cross rods at head and knees 
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part 2: 


WINNING - 
PLYWOOD | 
PROJEC 


In our August issue we detailed the 
three $1,000 grand-prize winners. 
Two other prizes were awarded in 
each category—a $250 special merit 
(these winners are shown at the top of 
these three pages) and an honorable 
mention. We previewed these six 
projects last month, but show them 
here with the shrewd cutting layouts 
that helped them win. Complete plans 
for five of these projects are available 
(see “Shop Talk” in this issue). The 
sawhorses can be constructed from the 
sketches below.—4A/ Lees 
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|». CATEGORY: 
. . SINGLE SHEET 


JAMES RICHARDSON 
Boston, Mass. 
Portable dinghy 


" One-man boat can be lifted with one 
hand, is compact enough to be carried on 
, the roof of a car (inset) or slipped over the 
tailgate of a station wagon. Depending on 
your epoxy coating, the '-in.-plywood 
hull will weigh in at 25 to 30 Ibs. 


NORBERT C. MARKLIN 
St. Louis, Mo. 
Swing-wing liquor chest 
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BiRCH-DOWEL LOCE PEGE 
Concealed liquor storage is one feature of 
7 this sleek double-wing cabinet. Closed (in- 
set)—secured with pegs turned from a 
birch dowel—the chest gives no hint of its 
function. Locked open—with pegs through 
eyebolts—it's a full-service bar. 
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CATEGORY: 
14/2 TO 6 SHEETS 


DAVE FULLMER 
Salt Lake City, Utah 
Play center/guest bed 
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BhoWood shoots with minimal waste. De- 
signer's son had outgrown crib, but his 
room was too small for bed and play area; 
so mattress is tucked behind desk-black- 
board unit, folds down as bed at night. 


KEN HURST, Naperville, MI. 
Pickup canopy 


"ine 


LEFT SIDE 
im"xeii" 


RONT TOP ANOLE 
. IO" 2 4B" 
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Weatherproof cap for this Dodge pickup 
can be adapted to most compact trucks. 
The '-in.-ply shell is coated with fiber- 
glass, like a boat hull. Hinged back lifts for 
access. Rules and entry coupon for our 
sixth contest will be in November issue. 
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A CUT ABOVE THE REST 


| 88 
467 
Homelite VI 
Super 2 16-inch 
Chain Saw 
w/Carrying 
Case 


JUTDOOR TOOLS 
JN SALE AT K MART 


In Sale September 14 through September 26 
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imber! That's the sound of falling > | i 
rintertime fuel bills, a sound you'll hear A ih 
yhen you cut your own firewood with 
Romy sale-priced outdoor tools at 


. mart. 
The traditional woodsman will 
ecognize the quality of the True 
emper Single Bit Axe, with its solid 
iickory handle and forged steel 
iead. He'll like the way the 3-pound 
iplitting Wedge and the Stanley 
-pound Sledge complement 
ach other in reducing big logs to 
1 more manageable size. And if 
e's the economical type he'll be 
ntrigued by the potential of the 
-pound Splitting Maul, a 
sombination sledgehammer and 
1xe. | | 
The modern woodsman will fall for 
he Homelite VI Super 2 Sixteen-Inch | 
zhain Saw complete with carrying 
:ase. Its VI (three-point Vibration 
solation) system reduces 
''5brations, enabling the user to 
naintain complete control. If 
eatures automatic oiling, a 
safety throttle interlock 
sontrol system, and 
lomelite's exclusive 
SAFE-T-TIP to prevent 
cickback and to protect the 
saw tip. And it’s big enough 
o handle any job! 

Whether you're a modern 
or a traditional woodsman, 
you can start cutting 
wintertime fuel bills today 
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stores across the U.S.A. 


The Saving Place ™ 


Snap-up 
ceiling tiles 
need no furring, 
staples, glue, or grid 


By AL LEES 


Covering a stained or battered ceiling 
just got easier. 

Putting up a suspended ceiling— 
hanging that elaborate grid from doz- 
ens of wires—has always been a chore 
to discourage any novice. And even if 
you attached tile directly to the exist- 
ing ceiling, you still had a tiring over- 
head stapling or cementing job. 

Now Armstrong offers Easy Up—an 
installation system designed for first- 
timers. Four-foot metal tracks are 
nailed across your ceiling. Then tiles 
are hung by fitting their tongue-and- 
groove edges together and securing 
each tile with a single clip. The clips 
just snap on to the track and slide 
along it; their prongs slip over the pro- 
jecting tongue of a tile. Each succeed- 
ing row of tiles covers the clips. Track 


xs seni 


Four-foot-long tracks are nailed to ceiling 
(1) perpendicular to direction of ceiling 
joists and spaced every 12 inches—except 
for first, second, and last rows. First and 
last rows are nailed one inch from side 
walls; second row is nailed the width of 


ends needn't be carefully located at a 
joist or hacksawed to fit the end of a 
row—they're just lapped. The clips 
also make it possible to remove tiles 
for access to the ceiling above. 

The installation kit (without tiles) 
has enough track to install 20—24 
square feet of tile and costs under $8. 
About nine kits are needed for a 12- 


by-15-foot room. Any ceiling tile or 
"plank" made by Armstrong can be 
put up with this new system, but we 
chose the company's latest tile: Mas- 
ters Collection is the first ceiling tile 
offered in photo-printed designs. It 
comes in the handsome cork pattern 
shown here, in wood-grain planks, 
and in a marble simulation. B 


gt 
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the border tile minus two inches from side 
wall. Tracks can simply be lapped at end 
wall (2). Firsttile is mounted in a corner by 
pushing it into teeth of two clips against 
wall (3) and securing outside edge with 
clips. When fourth tile is up (4), layout is 
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checked for squareness with string lines. 
Remaining tiles are put up by mating 
tongue-and-groove joints and securing 
with one clip (5). Joint between walls and 
finished ceiling is covered with molding 
(6), prefinished to match tile or wall. 
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These three resurfacing 
methods upgrade sunken 
or battered concrete 


By RICHARD DAY 


Do you have cracked, scaled, sunken 
concrete around the house that needs 
a new face? Resurface it with a layer of 
brand-new concrete. 

Concrete resurfacing may be trow- 
eled on, thin-bonded, or nonbonded. 
The method to use depends on the 
soundness of the old concrete and how 
much added depth it can stand (see 
table at end of article). 

If the old slab is strong, clean, 
unpainted, and at the desired grade 
level, you can use super-thin, trowel- 
on resurfacing. It's the easiest and 
lowest in cost of the three methods. 
The Portland Cement Assn. (PCA) 
doesn't recommend applying any port- 
land-cement surfacing less than an 
inch thick, but if you use a commercial 
trowel-on mix, you can even work it 
out to a feather edge, as you would 
when patching. 

One drawback, however: It's tough 
to effect much change in elevation or 
slope. For a small change, such as lev- 
eling a sidewalk, use a thin-bonded 
resurfacing. It goes on in a one- to two- 
inch layer and may taper to produce 
the desired slope. 

With either kind of bonded resurfac- 
ing, working (moving) joints and 

Continued 


Portland cement is sprinkled on a wet 
underslab, brushed to a slurry, and used 
as a binder (above). A %-inch-thick bond- 
ed, exposed-aggregate resurfacing is ap- 
plied (right). Coloring may be added—but 
no more than seven percent by weight. 
Surface mortar (far right) is then brushed 
away to expose colored pebbles. 
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for cracked patios, 
driveways, or walks 


WT 


Concrete 
face lift 
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You may not realize it, but 
you pay the phone company 
a monthly rental charge for 
every phone you have in 
your house. And those 
monthly telephone rental 
charges keep going up! 

One way to beat the sys- 
tem is to buy an ITT Ultra 80™ 
phone at your favorite retail 


Memory Redial Button 
redials busy number 
automatically - 


Extra-long 14’ cord 


ActualSiz: 8-4 
6h" X 25" X 2" 


.. Anopenand shut case 
for owning your own phone. 


store. With an ITT Ultra 80™ 
you only pay once and the 
phone belongs to you. 5o 
you never have to pay those 
monthly rental charges 
again! The savings can be 
substantial. 

You cant get a phone like 
the ITT Ultra 80™ from the 
phone company, either. You 
just slide it open to use... 
close to hang up! And the 
Ultra 80™ features push- 
button dialing that works on 
both rotary or tone systems. 
A Memory Redial Button that 
redials a busy number at the 
touch of a button. A Ringer 
Shut-Off Switch that turns off 
the ringer when you dont 
want to be disturbed. Plus a 
button that gets you a dial- 
tone without hanging up. 

You'll like the way the 


Pushbutton dialing 
at rotary cost 


Ultra 80™ works...and every- 
one who sees it in your home 
will like the way it looks. It 
comes in two popular de- 
signer colors—almond beige 
and cocoa brown, each with 
accent trim. It's a little deco- 
rator touch that can mean so 
much! There's even an op- 
tional wall holder for your 
kitchen or den. And the Ultra 
80™ is a snap fo install. Just 
plug it in. That's all there is to it. 
The ITT Ultra 80™ is just 
one of dozens of quality ITT 
Own-A-Phone® telephones 
available at retail stores 
everywhere. For the store 
nearest you, just call this toll- 
free number: (800) 526-4262. 


ITTUItra8O 
Telephone 


Ringer Shut-Off 


ITT 


ITT Consumer Specialty Products Division, International Telephone and Telegraph Corporation, Clark, New Jersey 07066 © 1981 IMT 


Concrete face lift 
[Continued] | 


cracks in the old slab will extend up 
through the new surfacing. This is 
called reflection cracking. You cannot 
prevent it, so to keep the cracks from 
looking like something you did wrong, 
you'll want to joint over them. Do it 
with either a mason's double-curved 
grooving tool or install wood forms 
over the cracks (see photo). If made of 
nonrotting or treated wood, these may 
be left in place. 

The way to avoid the problem 
entirely is to use a nonbonded resur- 
facing. A bond-breaker prevents an 
old slab from affecting a new one. But 
even if the old slab is in fine shape, the 
nonbonded method calls for a bond- 
breaker—a layer of polyethylene 
sheeting, building paper, or sand to 
prevent a tie between the old and new 
slabs. Nonbonded resurfacing merely 
uses the old concrete as a subbase for 
the new, so it should be applied to the 
full thickness needed for a new slab 
(usually four inches). This, of course, 
gives you a greater option for correct- 
ing the slope (for drainage, say) than 
you would have if you used a bonded 
resurfacing. 

Mixes for any resurfacing may be 
colored or texture-finished as you 
wish (see “Concrete Facings Put Piz- 
zazz in Your Pavings," PS, Aug. '78). 


Forms and bonding 


For any but a trowel-on resurfacing 
youll need forms. Simiplest are the 
stick-on forms shown. It's tough, how- 
ever, to form anything but a uniform 
thickness with strips. Edge forms can 
be built of two-inch lumber well 
staked into the ground around the old 
slab. They needn't bow to the grade of 
the old slab. The new grade can be 
dead level or it can slope (or be 
crowned) for drainage. Just see that 
the thinnest part of the new slab 
meets the minimum thickness re- 
quirements. 

For any but an unbonded resurfac- 
ing, the new concrete must adhere 
tightly to the old. Naturally, any dirt, 
oil, grease, loose stones, or asphalt 
should be removed. Any of these 
would defeat a good bond. On the oth- 
er hand, the labels of some commercial 
bonding agents claim that spots of 
tightly clinging, nonglossy paint can 
be left. But if you use a cement-slurry 
bond, paint spots should go, too. They 
can be removed, along with stubborn 
stains, by chipping them away with 
hammer and cold chisel. Wear eye pro- 
tection. Grease and oil come off pretty 
well using trisodium phosphate and 
hot water, plus hard scrubbing. 
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EN . 

Bonded resurfacing requires forms. Red- 
wood grape stakes make fine leave-in 
types. A bead of construction adhesive or 
epoxy resin holds them in place. 
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Working cracks in the old slab will come 
through the resurfacing unless you joint 
directly over them. Placing leave-in forms 
along cracks solves this problem. 


A new glued-on topside needs sound 
concrete underneath to cling to. If the 
old slab is weak and porous, it will 
continue disintegrating beneath the 
resurfacing. Surface damage, on the 
other hand, caused by use of deicers or 
early exposure of a slab to freezing 
and thawing before it has gained suf- 
ficient strength, can be covered with a 
new surface. To test soundness, try to 
dig out an aggregate with a sharp tool. 
If you can do it, the concrete is too 
weak. You'll have to use a nonbonded 
surfacing or else remove it and start 
afresh. 


Cement-sand slurry 


The cement-sand-slurry method of 
joining a resurfacing to its base slab is 
the most economical, and it is the one 
recommended by PCA. A sound, clean, 
old surface need not be acid-etched. In 
fact, PCA says acid-etching is not a 
do-it-yourself process. 

Start the slurry method by mixing 
one part portland cement with one 
part fine sand. Add enough water to 
form a rich, thick, paintlike liquid 
that is free of lumps. Using a stiff- 
bristled brush, work it into the damp 
concrete underslab all over. Place the 
resurfacing immediately, before the 
slurry dries. 


Bonding agent 


With a cement-slurry bonder, the 
resurfacing concrete must always fol- 
low quickly, On an arid day, you have 
only a little time, especially if the sun 
is shining on your slab. If the slurry 
dries white, it’s too late. For this rea- 


For trowel-on method, use a bonding 
agent first or include an agent in the mix. 
Give the mix time to stiffen between trow- 
elings. Trowel to thinness required. 


Concrete bonding agent eliminates need 
for etching. Let it become tacky before lay- 
ing resurfacing concrete. Finished job has 
solid ring when tapped. 


son you may prefer to use a higher 
grade commercial bonding agent. 

If your troweled-on resurfacing mix 
contains an integral bonding agent, 
you can trowel it directly onto the 
dampened old slab. A separate layer of 
bonding agent is brushed, rolled, or 
sprayed over the surface and allowed 
to dry tacky. Though some bonding 
agents claim subsequent placement 
can be done as much as a week later, 
it’s usually best to place the surfacing 
concrete while the agent is still 
tacky. 

The most widely used do-it-yourself 
bonding agents, such as Elmer’s Con- 
crete Bonder (Borden, Inc., Dept. CP, 
180 E. Broad St., Columbus, Ohio 
43215), look, smell, and taste like 
white glue. Some of these bonding 
agents even say they can be used for 
gluing. 

One caution: A patching mix that is 
sold as “waterproof” may not mean 
that the bonder used in it is not water 
soluble. Make sure that the product is 
intended for outdoor use. 

Follow the product directions. A 
gallon covers 200 to 300 square feet. 
Extra-thin sections and ones to be 
feather-edged should get an integral 
bonder along with an applied one. 
Most bonding agents can be used inte- 
erally with a trowel-on or thin-bond- 
ing mix by combining bonding agent 
and water 1:1 before adding it to the 
mix. 

Borden recommends the use of its 
concrete bonder as a fortifier to 
increase the flexibility of the new lay- 
er. Megamix (sold by Sakrete, Box 


EO 


Nonbonded resurfacing requires four- or 
six-mil polyethylene sheet between old 
and new layers. Large depressions should 


17087, Cincinnati, Ohio 45217) com- 
bines Megatite bonding agent with 
Megasil powder and water. Another 
bonding agent I've used successfully is 
Weld-Crete (Larsen Products Corp., 
5420 Randolph Rd., Rockville, Md. 
20852). 

The more severe your climate's 
freeze-thaw cycles, the more impor- 
tant a strong bond is to your resurfac- 
ing job. 


About mixes 


Maximum aggregate size for a rein- 
forced slab is one-fifth of slab thick- 
ness. Thus, a trowel-on topping must 
contain only fine sand—nothing 
coarse that would get in the way of 
troweling. A thin-bonded topping can 
contain coarse sand and even some 
small pebbles for exposure at the sur- 
face, if wanted. 

A thicker nonbonded resurfacing of 
at least two inches (probably 3'% to 
four inches or more) should be made 
with gravel-mix concrete containing 
up to %-inch-size coarse aggregate. 
The larger stones help to fill out the 


Be 


then be filled with tamped sand. Faris; 
reinforcing [PS, Aug. '77], and mix are 
same as for new slab: Block up mesh as 


mix economically and reduce shrink- 
age on setting. 

Placing resurfacing concrete and 
finishing it are no different than for 
any other, except that joints must be 
formed over both cracks and joints in 
any bonded resurfaced underslab. You 
can mark the forms on both sides 
opposite joints and fairly straight 
cracks in the old slab. Later, form a 
joint in the freshly placed mix 
between the marks. 

If the cracks curve much, though, a 
straight joint would miss. So you'll 
have to work at getting the joints 
directly over the cracks. Otherwise, 
reflection cracking will mar your 
project. All too many cement masons 
form such shallow grooves for contrac- 
tion joints that cracks form elsewhere. 
Be sure to joint over the real crack, not 
the groove where it was supposed to 
occur. Cracks that do not move—for 
example, hairline ones—can be ig- 
nored. Run all joints after initial float- 
finishing and after each successive 
troweling. 

A nonbonded slab needs no atten- 


Choosing among the three resurfacing methods 


Bonding agent: 
Commercial 


Cement slurry 


Thin-bonded 


None. Use a bond-breaker instead 


Joints needed 
over Bihan 


Mesh or rebars 
possible 


ahibwn, make gravel-mix pour, then —— 


off level with staked forms, as shown in 
the photo above, working mix around mesh. 


tion to reflection cracking. It does 
need full contraction jointing of its 
own, independent of the joints below. 
Cut these joints one-fourth the depth 
ofthe resurfacing at 10-foot maximum 
intervals each way. This is for a full- 
depth, four-inch-thick or more slab. 
For thinner slabs pull your joint spac- 
ing in much tighter. Make sure that 
the bit of the jointing tool you use cuts 
deep enough. 

Like all other concrete work, resur- 
facing should get a week's damp-cur- 
ing for it to build full strength. Use a 
soaker hose, sprinkler, wet sand, bur- 
lap, or polyethylene-sheet covering. 
(Don't cure colored concrete with plas- 
tic sheeting, however; it's apt to make 
the colors blotchy.) An excellent way 
to cure all concrete is with a mem- 
brane curing compound, the way high- 
way builders do it. One such material 
is Meadows' resin-base AR-30-C (W. 
R. Meadows, Inc., Box 543, Elgin, Ill. 
60120). A five-gallon pail covers 1,000 
square feet. It's meant to be applied by 
airless sprayer, but you can do it eas- 
ily with a long-handled roller. B 


Smoothing old but sound, clean concrete 
with surface defects. Patching. 
En M RENS AN MF De on 


vertical surfaces 


Difficult 


Yes, 
full-depth 


in ore gh 


Same as above. Also for raising the eleva- 
tion, slightly changing the slope, if de- 
sired. Not for vertical surfaces 


- Covering sunken, da or weak 
cre maged, or ve 


Use sand-mix concrete; or mix 1 part 
portland cement, 3 parts concrete sand. 
Color as desired 


lor changes in slope 
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UPGRADE YOUR HOM 


New home-security system 
spots intruders by using 


infrared eyes 


It's goodbye to false 
alarms, too, with new 
heat-sensitive detectors 


By PAUL BOLON 


It's alarming! No, not the thieves; the 
thief detectors. These electronic battle 
stations have managed to set a stag- 
gering 98 percent false-alarm rate in 
New York City. And hundreds of thou- 
sands of unnecessary calls for help 
across the country have alienated the 
authorities to a point where the home 
burglar alarm has become a self- 
defeating device. In some areas the 
police will no longer respond—only a 
phone call will do. And in other places, 
you're charged a penalty fee for every 
false alarm that's set off by your silent 
sentry. 

The problems come from three main 

sources: improper equipment installa- 
tion, accidental tripping, and inherent 
drawbacks in the systems presently in 
use. 
The cure, however, may be in one 
new instrument: a passive infrared 
detector. This device detects heat— 
body heat—and is largely insensitive 
to the troubles plaguing earlier sys- 
tems. 

The technology isn't new—in fact it 
was developed years ago by the aero- 
space industry for heat-seeking mis- 
siles. Since then, and for the past 10 
years, infrared detectors have been 
available to professional alarm in- 
stallers for residential and commer- 
cial use. Now at least two companies 
are offering them for do-it-yourself 
installation. 

What makes IR detectors so stable 
and less prone to false triggering? 
Before answering that, let's see what 
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goes wrong with conventional devices. 

The two systems now in general use 
[PS, March ’79] employ ultrasonic and 
microwave motion detectors. They 
send high-frequency sound waves or 
microwaves across a relatively broad 
area. When an intruder moves within 
the field, a unit's receiver detects a 
change in the reflected signal and 
triggers an alarm. The units work 
well, but other sources can interfere 
with the transmitted signals. Result: 
a false alarm. 

Ultrasonic models can be triggered 
by air currents, air turbulence, mov- 
ing draperies, pets, and spurious 
noise. (Experts report that recent 
improvements in some brands have 
improved their effectiveness.) 

The problem with microwave detec- 
tors is that they may work too well. 
Their signals can penetrate beyond 
the walls of a house—identifying a 
passing truck, for example, as a bur- 
glar. External radio sources can also 
trip these units. 

Passive infrared detectors are much 
simpler in principle than the others. 
They emit no beam of energy to find 
an intruder. Instead they sense heat, 
the invisible infrared radiation pro- 
duced by everyone. Thus they are 
immune to conventional sources of 
interference. Their only restriction: 
They cannot be mounted near any 
quick-changing sources of heat or 
cold: radiators, windows, or air-condi- 
tioning ducts. 


How they work 


Although simple in principle, the 
internal systems of IR detectors are 
quite sophisticated. The units must 
not only detect a change in tempera- 
ture but decide whether that change is 
friend or foe. 

All materials emit a characteristic 


range of radiation resulting from their 
temperature and, to a lesser extent, 
the emissivity of their surfaces. The 
sun, for instance, at 5,000 degrees C, 
emits a great range of energetic radi- 
ation, much of which is concentrated 
in our visible spectrum. Our bodies 
emit a less-energetic band of radiation 
in the long-wavelength, nonvisible 
infrared region. 

When an infrared detector is 
switched on it "balances" itself, based 
on the amount of infrared radiation 
from the various sources in a room— 
background radiation from walls, fur- 
niture, and floors. If an intruder 
enters a zone of the detector, he alters 
the amount of infrared radiation 
received. Result: an alarm. The detec- 
tors will respond to an intruder if the 
difference in temperature between 
him and the background is just a few 
degrees. 

A passive detector typically looks at 
six or more separate zones, with 
unwatched "aisles" between them (see 
drawing). A separate-zone design 
gives a unit wide-angle coverage of a 
room, or it can have long, narrow 
fields for guarding a corridor. 

Since the background radiation of 
each zone is slightly different, it is vir- 
tually impossible for a burglar to 
match them all—even if he knows 
what he's up against. And it doesn't 
matter whether he's warmer or colder 
than the background-the detector 
senses either change. 

All passive infrared detectors have 
several essential components in com- 
mon. They all have an optical system 
to focus the incoming radiation onto 
an infrared-sensitive element. Some 
models use a germanium-coated lens 
(plain glass absorbs infrared radia- 
tion) or a Fresnel lens; other types use 
a front-reflecting mirror (again, to 


keep the infrared waves from being 
absorbed by glass). The mirror may be 
a simple curved shape or a parabolic 
type, which is more effective for wide- 
angle fields. 

In the most recent development, the 
mirror has discontinuous facets, or 
segments, each of which is focused on 
a single zone. The sensing element 
itself is tiny—only a few square milli- 
meters—and the focused energy from 
each zone is guided to a separate area 
on the element. 

The sensing element must convert 
infrared radiation into an electrical 
quantity that can be used as a signal. 
Early sensors were thermistors, 
materials whose electrical resistance 
changed with their temperature 
(which was dependent on the incom- 
ing infrared energy). Thermopiles, re- 
ally just a series of thermocouples that 
produce a change in voltage as the 
infrared varies, were tried next. The 
most recent advance is pyroelectric 
sensing material. It is polarized by 
infrared radiation, producing a volt- 
age proportional to the rate of change 
of incident energy, and offers signifi- 
cantly more precision and longevity 
than the two earlier materials. 


False-alarm protection 


A change in the infrared light 
received in one of the fields produces a 
pulse, or signal, in the sensing ele- 
ment that can be amplified to trigger 
the alarm. The amount of energy an 
intruder induces is dependent on his 
size, his temperature difference from 
the background, and the speed with 
which he moves into a field. Infrared 
detectors use these factors to further 
safeguard against false alarms. 

First, a threshold circuit ensures 
that a signal is large enough to repre- 
sent a burglar. Most detectors are 
designed not to respond to an infrared 
source as small as, say, a pet—as long 
as the animal is not close to it. 

Amplifying circuits limit the range 
of speed of the infrared source before 
they sound an alarm. This range is 
closely matched to the movements of 
humans. The detector will not respond 
to slow variations in background radi- 
ation. 

In addition, many detectors have 
logic circuits to make them even more 
selective. For example, a detector may 
nottrigger an alarm unless an intrud- 
er crosses two of its fields. Others may 
be programmed to see if a zone regis- 
ters a sharp increase in infrared radi- 
ation—an entrance into the zone—fol- 
lowed by a drop as the intruder leaves 
the zone. When a unit does detect a 
burglar, it sends a signal over low- 
voltage wires to a system console, 

Continued 


Detection zones of a passive infrared unit 
are illustrated above. Since IR sensors are 
best at spotting targets moving across 
their fields, they are usually wall-mounted 
and pointed at high-traffic areas. Zones 
can be raised or lowered to avoid sources 
of heat or cold. At the rear of the photo is 
the Guardex ll console (looks like a small 
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speaker) with its remote wireless detector 
resting on top. At right in the photo is a 
wide-angle detector made by Raytek, 
which uses a parabolic mirror. The unit 
shown in the foreground is a thinner lens- 
focusing detector. It's manufactured by 
Colorado Electro-Optics for narrower, 
longer fields. 
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ILLUSTRATION BY GENE THOMPSON 


which sounds a siren or calls the 
police. 

A few models now come with two 
sensing elements and two mirrors. In 
these, both sensors must independent- 
ly register the presence of an intruder 
before the alarm is tripped. 

Most detectors have other worth- 
while features. Their circuits may be 
enclosed in metal to protect them from 
radio interference. And most units 
will have a tamper switch to trip the 
alarm if a burglar tries to disarm it. 

Infrared detectors marketed to se- 
curity contractors sell for $350 or 
more, wholesale. The price may in- 
clude installation and options such as 
dialers or outside sirens. (For hints on 
finding a security pro see this month's 
"Shop Talk.") The range reflects the 
quality of the units based on compo- 
nents and applications. Because the 
units are expensive and have modular 
construction, they are usually re- 
paired by the manufacturer if they 
malfunction. Makers claim that a 
pyroelectric unit will last from 10 to 
20 years—a claim hard to verify since 
these models have been in service for 
only a few years. The only part that 
may deteriorate is the sensing ele- 
ment. 


Available units 


Two passive infrared detectors are 
directly available to consumers. One 
is a battery-powered, self-contained 
unit sold by Statitrol (140 S. Union 
Blvd., Lakewood, Colo. 80228). It 
looks like a small hi-fi speaker, has its 
own small piezoelectric horn, and can 
tie directly into a console if you 
already have a security system. (How- 
ever, the infrared unit will have to be 
turned on separately each time the 
system is activated.) The sensing ele- 
ment in this $90 unit is a less-expen- 
sive plastic film not found in models 
made for industry. 

Guardian Electronics (31117 W. 
Via Colinas, Westlake Village, Calif. 
91361) offers a wireless remote infra- 
red detector (see photo) that works in 
conjunction with the company's con- 
sole. When the battery-powered unit 
senses an intruder, it triggers an 
alarm by sending a radio signal to a 
receiver in the console. The Guardex 
II console costs about $300; the wire- 
less infrared sensor sells for about 
$170. The company also sells a sepa- 
rate receiver (about $60) compatible 
with the wireless infrared sensor that 
could be added to an existing sys- 
tem. 

All of this is just the beginning. 
Other makers are sure to follow short- 
ly, and the benefits are ours: good, 
reliable protection at a modest cost— 
now that's a steal. Gs) 
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There are no conventional seals or 
washers in the new Endura install-it- 
yourself faucet. Instead of parts that 
corrode through contact with water, 
Enduras have cantilevered springs 
that pinch or release super-tough 
plastic tubing. 

The manufacturer (JH Industries, 
980 Rancheros Dr., San Marcos, Calif. 
92069) says it has tested its unique 
Pinch-flo on/off system for one million 
cycles—equivalent to more than 100 
years of average household use. 

Endura faucets are designed for 
installation from the top of a sink with 
just a screwdriver. The job, once 
you've removed the old faucet and its 
hardware, takes only 10 minutes, 
according to the maker. 


papari ni 


faucet 


To install an Endura, place a tiebar 
(1) over the outside basin holes with 
one screw up, the other down. Next, 
button a gasket onto the screws (2). 
Now place the baseplate on the gasket 
and secure it with the screws (3). 
Finally, insert Endura tubing into the 
baseplate holes and attach the faucet 
with a screw (4). Connect the tubing to 
water shutoff valves with the nuts 
supplied. 

JH Industries says the Tygon plas- 
tic tubing it uses, originally designed 
for surgical operations, can withstand 
840 psi—14 times the pressure it 
would encounter in most homes. The 
Endura costs $40 in stores. A model 
with a pop-up drain stop costs $50.— 
John Free 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


You’ve got 


the whole band 
in your hand. 


Now Casio introduces five 
instruments and a rhythm 
section-in the new VL-Tone. 


The Casio VL-Tone is an amazing 
new instrument that's so advanced, 
even a person whos never tried play- 
ing Chopsticks can compose a rec- 
ognizable song, the first time out. 

The secret is Casios develop- 
ment of a very small computer chip 
that has a very large capability With 
it, the VL-Tone lets you pick any one 
of 5 different instruments to play; 
record up to 100 musical notes and 
play them back; select pitch and 
tempo; go up and down 27 octaves; 
and if you want to hear the beat of a 
different drum, choose from 10 pre- 
programmed rhythms that swing 


ATCASIO, MIRACLES NEVER CEASE. 


Casio, Inc. Consumer Products "dn 15 Gardner Road, Fairfield, N.]. 07006 New ere 21) ) 575-7400, Los Angeles (213) 923-4564. 


from rock torhumba. 

The VL-Tone is battery operated 
and has its own speaker or can be 
plugged into a hi-fi or professional 
amplifier. And, so portable you can 
take your act anywhere. 

Even more amazing, in addition 
to being an incredible musical in- 
strument its also a full-function 
calculator. 

50, if you re known as a one- 
fingered player or an accomplished 
musician, the Casio VL-Tone 
can put a whole world of music 
in the palm of your hand. As well as 
a song in your heart. 


Replace 
your 
eniry door 


Easy-to-install steel 
prehung doors 

beef up home security 
and plug heat losses 


By RAY HILL 


Hanging a replacement door can be a 
time-consuming chore. I found that 
out a few months ago when I spent a 
weekend instaling a new wooden 
entry door in my kitchen. 

There is a better way. Instead of 
replacing my old warped, cracked, 
wooden door with another wooden one 
that will someday be equally warped, 
cracked, and ugly, I could have used a 
prehung steel door. Since this metal 
frame fits inside the original door 
frame, installation time is drastically 
reduced. 

I know this because I just finished 
installing one. It took about eight 
hours, and that included taking time 
out for photos and notes—and over- 
coming a problem with my door frame 
that you probably wouldn't encounter. 
Now I have an entry door that won't 
deteriorate with age. It offers more 
insulation than my old door and pro- 
vides increased security, as well, 
because it's stronger. 

The door I used is a six-panel 
embossed model made by Stanley. It 
costs $169. The door is insulated with 
polyurethane foam and has an R-fac- 
tor rating of 15.49. By comparison, a 
solid wooden door might have an R- 
factor of only 2.17. 

Easy-to-follow instructions come 

Continued 


Prehung steel doors, such as this Stanley 
unit, are easily installed in a few hours. 
You don't even have to remove your 
storm door to install the replacement. 
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Replace your entry door 
[Continued] 


Installing a Stanley door: 1) After door is 
shimmed so that it's level and plumb, nail 
it to rough framing with common nails. 2) 
Remove plastic spacer that keeps door 
frame in proper relation with door during 
initial installation. 3) Attach metal frame to 
original wooden frame with anchor 
screws. To prevent distortion, fasten only 
until screw head seats against the frame. 
4) Nail door stops with compression 
weatherstripping in place with finishing 
nails. Be sure weatherstrip presses firmly 


with the door. Basically the steps are: 
Remove the old door, hinges, strike 
plate, and threshold. Shim the origi- 
nal wooden frame so that the replace- 
ment door and frame will be centered 
in the opening (shims are provided). 
Be sure the door is vertical and level 
and nail it in place (see photos). 
Next, open the door and use several 
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against the door. Most steel doors, includ- 
ing this Stanley unit, are not prepainted. 


They are, however, primer-coated and 
ready for painting. If you plan to spray- 
paint the door, do it before the door is 
installed. Then you don't have to mask the 
surrounding area. If you use a brush you'll 
have to apply two or three coats to reduce 
the brush marks (steel, unlike wood, 
doesn't let paint sink in). Although the 
door is not a lightweight, it's not too heavy 
to move and position by yourself. 


three-inch security screws to attach 
the metal frame securely to the exist- 
ing wooden frame. Then install lock 
hardware (holes are predrilled in the 
door, but you must supply your own 
lockset and dead bolt). Nail wood door 
stops with compression weatherstrip- 
ping (similar to the type on your 
refrigerator) in place, and you're done. 


The door’s threshold is adjustable for a 
tight fit between it and the bottom of 
the door, although mine didn’t need 
adjusting. 

I encountered only two difficulties. 
Two of the screws holding my old 
threshold in place were rusted so bad- 
ly that they couldn’t be removed with 
a screwdriver. I solved that by drilling 
off the heads with a %-in. electric drill. 
Then I lifted the threshold off and 
removed the screws with pliers. 

Also, one door jamb in my original 
door frame was drastically out of 
plumb. Both jambs must be plumb 
before sliding the door in place. To 
make the jamb vertical, I had to cut a 
long wooden spacer about 1% in. wide 
at the bottom, tapering to about “% in. 
wide at the top. (Most door frames 
won't be that much out of plumb.) I 
used a jig saw to cut the spacer, and 
finishing nails to nail it to the front of 
the existing jamb. 

For the most part, installation is not 
difficult. The hardest and most time- 
consuming part is removing the old 
door’s parts and shimming the door 
frame to be sure the replacement door 
fits properly. Once that’s done, the 
rest is easy. 

The door opens and closes with the 
precision of a refrigerator door. My 
only complaint: The wooden door stops 
are too close to the door knob. If you’re 
careless when closing the door, you 
can scrape your knuckles. Many of the 
other replacement steel doors have a 
similar problem. 

Other than that, I am totally happy 
with my new door—so happy, in fact, 
that I have ordered another one for a 
second entry door that needs to be 
replaced. 


A list of manufacturers that make replace- 
ment steel doors is included below. All the 
doors have metal frames that fit in the 
existing door frame. That means, of 
course, that the door is slightly under- 
sized. The only exceptions are Therma- 
Tru doors, which are full-sized and pre- 
hung in a wooden frame. The old door 
frame must be removed to install a Ther- 
ma-Tru door. Most steel replacement 
doors are insulated with polyurethane 
foam, although some use polystyrene. 
Check the R-factor before you buy. See 
PS, May, for instructions on how to install 
a Benchmark prehung steel door. 


MAKERS’ ADDRESSES 
Benchmark Doors, General Products Co., Box 887, Fred- 
ericksburg VA 22401; Ceco eg ae 1400 Kensington Rd., 
Oak Brook IL 60521; Centurion ntry Door Systems, Box 
335, Century FL 32535; Pease rs, Pease Industries, 
Inc., 7100 Dixie Pay- Fairfield OH 45023; Stanley Door 
Systems, 1225 E. Maple Rd., Troy MI 48084; Steelcraft 
(Perma-Door), 9017 Blue Ash Rd., Cincinnati OH 45242; 
peace Doors, Garland Mfg. Co., Box 457, West Branch 
MI 48661; Therma-Tru, Div. of LST Corp., 4747 Holland 
Sylvania Rd., Sylvania OH 43560 


mom x 


’ € ; a $ 
EA A Me ^ i E 


The RESOLUTE, Vermont Castings smallest dual-fuel stove is ideally sized to insert into most fi replace openings. 


place on a smaller hearth, or install as a free-standing unit. 


Vermont Castings Defiant, Vigilant and Reso- 
lute are truly American Classics. From the 
original Defiant, our largest model, to the Vigilant 
and Resolute, every stove is built with the convic- 
tion that beauty and efficiency can be combined 
without compromise. Crafted by hand in solid 
cast iron, these superb airtight stoves offer you 
years of dependable, economical heat. The unique 
and graceful curve of the stove front. with its 
classically arched doors. is your symbol of origi- 
nal Vermont Castings design. 


Our unique wood-to-coal conversion unit. 
The Vermont Castings Vigilant and Resolute are 
designed to burn either wood or coal with 
equally high efficiency. Our advanced thermal 
engineering and unique "stove within a stove" ™ 
design make it possible. 

There's no fear of making a costly mistake 
in your choice of fuels—now, or later. Our 
optional coal conversion unit gives you the flexi- 
bility of using either wood or coal, whichever 
provides the greatest economy and meets your 
personal needs. Best of all, you can add the con- 
version unit at any time. 

Each model offers features knowledgeable 
stove enthusiasts demand. Vermont Castings 
stoves make use of sophisticated baffling sys- 
tems to provide extremely long flamepaths, min- 
imizing flue heat loss. Pre-heated air passages 
and secondary combustion chambers maximize 
heat and fuel economy. 


T 1981 VERMONT CASTINGS. INC, 


FROM THE STATE OF VERMONT... 


THE ART 


Classic Beauty and 
Advanced Thermal 
Engineering Combined 
in Americas Finest 
Cast Iron Stoves 
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PRIMARY AIR 
ENTRY PORTS 


The Wood-Burning RESOLUTE 


THERMOSTAT REVERSIBLE 
TOP OR REAR 
EXIT FLUE 
COLLAR 


j| GRAVITY 
t~FEED COAL 
li| MAGAZINE 


Automatic thermostat control allows you to I 
pre-set your stove at the desired level of heat : 


output to burn slowly and evenly for hours on The Coal-Burning RESOLUTE 
a single smokeless loading. "Our stove within a stove’ ™ 


Before you buy any stove, mail coupon today for our 
complete ENERGY-SAVER INFORMATION KIT. 


Compare ...then decide. 


O YES, please send me, without obligation, your Information 
Kit including full-color literature and Operation Manual. 

| enclose $1 for first class postage and handling. 

| heat my home by: O Oil O Gas O Electricity C) Wood L1 Coal 
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Vermont Castings’ 
DEFIANT® VIGILANT® RESOLUTE™ 


America's Finest Cast Iron Stoves 
VERMONT CASTINGS, INC., 8756 PRINCE ST., RANDOLPH, VT 05060 * TELEPHONE: (802) 728-3111 


If you do not wish to cut page, send $1.00 with your name and address to Vermont Castings, Inc., 8756 Prince St., Randolph, VT 05060. 
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Apollo 8x21 roof prism binoculars: 


Lightweight - 5.5 oz. Convenient Center Focus B Field 
of View is 364 Ft. at1000 yards -8 power: 215mm objective 
lens - 2.6mm Exit Pupil - Fully coated optics 
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Two new binoculars that will 
change your views on field optics. 


6 to 12x24 power zoom - Slide action zoom lever 
convenient Center Focus: Lightweight14.2 oz. Field of 
view at 6 power - 315 Ft. at 1000 yds. - Field of view at 12 


power - 210 Ft. at 1000 yds. - Fully coated optics 


A closer look at a new 
concept. 


Apollo roof-prism binoculars are miniature in 
every respect but performance. Roof-prism 
design provides the highest optical quality in 
a small, light weight package. 

The advantages of miniaturization have 
been very expensive . . . until now. New 
technology and innovations in manufactur- 
ing have made available two new Apollo bin- 
oculars at prices substantially lower than 
vou might expect. 

Outstanding performance. 

Superb craftsmanship. 

Incredible value! 


Good things come in 


small packages. 


Regular binoculars are heavy and bulky and 
so they are often left at home. But Apollo 
compact binoculars weigh in at only 5.5 
ounces! You can carry them where they are 
handiest. They fit perfectly in a shirt pocket, 
ready for instant use. Apollo binoculars are 
so easy to carry, so inconspicuous to use 
that you'll want to take them everywhere. 
Make certain of your target while hunting. 
Follow every play on the field. Use them in 
the theatre or at concerts. 

You won't miss a single detail witn Apollo's 
eight power magnification . .. which makes 
objects seem eight times closer. Fully 
coated optics enhance the binocular's light 
gathering capabilities. Images are brilliant 
and colors natural. Resolution of detail is 
crisp and clear. 

Apollo 8 x 21 compact binoculars come com- 
plete with a zippered vinyl pouch that fea- 
tures a loop for carrying on your belt and a 
wrist strap. A fantastic value at only 
$99.95. 


Go from "Close" to 
“Cl oser" 


At first glance you may see nothing unusual 
about these new Apollo binoculars from the 
Senno Corporation. Except that they are 
very compact. 

Their small size makes their performance 
even more amazing. Upon closer inspection, 
you'll discover an extra adjustment that no 
other binocular has. Next to the center 
focus knob is a slide-action lever. When you 
look through the binoculars and slide the 
lever, you bring your subject from "close" to 
"Closer". The lever controls a unique "zoom" 
feature that takes you from 6 power to 12 
power and back again in one easy motion. 
They're the only roof-prism binoculars that 
we know of on the market that possess this 
ability. 

When hunting you can use lower power and 
wider field of view to detect movement. 
Then zoom in to clearly identify the target. 
Fully coated optics keep the image bright, 
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O Payment enclosed § 


CARD NO. 
NAME 
ADDRESS 


CITY & STATE 
PS091 
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ORDER TOLL FREE 1-800-331-1750, Operator 407 In OK, Call 
1-800-722-3600. Credit card holders may order by phone or use 
coupon. Or send check or money order. Please send immediately: 


L] 8x21 Roof-Prism Binocular 
$99.95 plus $3.50 delivery. 


(Res, of AZ, CA, CO, FL, IL, NY, PA, VA, VT, WI add applicable sales tax to payment.) 


Charge my O0 MasterCard O Visa O Amer. Exp. O Diners 


Readers' Shopping Service, Popular Science 
P.O. Box 9569, New York, NY 10249 


sharp and clear. 

Roof-prism design and metal construction 
make the Apollo Zoom Binoculars both small 
and durable. They weigh only 14.2 ounces and 
fold to a compact 5" x 2.5" x 1.7" package. 
Perfect size for pockets. 

It seems incredible that so much perform- 
ance can be built into such a small instru- 
ment. Apollo Zoom Binoculars are unique. 
They are the only compact, roof-prism bin- 
oculars on the market that offer 6 power to 
12 power "zoom" feature. One-of-a-kind 
performance of this calibre is a real value at 
only $189.95. 


See for yourself! 


We're so confident in the quality and per- 
formance of these fine Apollo binoculars 
that we invite you to use them for two 
weeks. If within that time you're not com- 
pletely satisfied, return them in brand-new 
condition for a complete and courteous re- 
fund. 


D6 to 12x24 Power Zoom 
Binoculars $189.95 plus 
$3.50 delivery. 
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coat. Works great on Wood, 109. Has a 
built-in rust m Bug primer, Comes 
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Sharpen up with a 
power hone 


Razor-sharp tools are a pleasure to use, but getting them 
that way is not much fun. It's less of a grind, though, with a 
powered bench sharpening stone. This simple setup 
enables you to use the mechanical action of a portable, 
variable-speed jigsaw to power a stone—leaving both hands 
free to hold the tool being sharpened. The saw converts to a 
power hone in almost no time: Simply slip it into a slot, 
turn a wing latch to lock it in place, and insert a special 
"drive shaft" in place of a blade in the saw chuck. 

The hone can be made with scrap wood and hardware you 
probably have in your shop. The drawing shows materials 
and layout (dimensions are intentionally unspecified so 
you can tailor the device to fit your own bench stone and 
jigsaw). The slot for the jigsaw is made of two strips of 
Vs-by-34-in. metal welded to a section of angle iron at a 
width to accommodate the soleplate of your saw. The metal 
tabs rest against the saw's circle-cutting attachment and 
position the saw properly to operate the drive shaft. The 
saw's action is transferred through the shaft to oscillate the 
wood piece that holds the stone. The motion is guided by a 
cut-off nail on the base piece that mates to a groove on the 
underside of the top piece. A C-clamp holds the entire 
assembly securely on your workbench, or you can attach it 
permanently. 

Some tips on the care and use of any stone: Always use a 
lubricant (household oil is okay) when sharpening, to 
"float" away metal removed from the tool. If you don't, the 
filings will fill the pores of the stone. Sharpen your tools on 
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| DUPLICATE FOR LID ) 


GRINCO 
TO FIT 
BAW CHUCK 


TAPPED 


rie íl 
ANGLE IRON 


N2°¢ METAL STRIPS 


Jigsaw hone uses 
shop scraps, but 
you must grind or 
turn rod to fit saw 
chuck. Slot keeps 
C-clamp out of 
way. For sharpen- 
ing guide, position 
another C-clamp 
over stone against 
base, adjust to de- 
sired angle. Oper- 
ate saw at the 
slowest speed. 


J 


different sections of the stone to ensure even wear. And 
keep your stone covered when not in use; it will quickly lose 
its effectiveness if left exposed to dust, dirt, and shop 
debris.— William Waggoner 


WINDOW 


DAP Acrylic WA is one of - 
America's favorite caulks. It 
goes on easy. Dries fast. Lasts f 
a long time. And it comes 
in a choice of 6 decor- 
matching colors as well as 
white. So, you can cut fuel 
costs by filling gaps around- 
windows and doors, or 
joints between siding and 
masonry, and be crea- 
tive at the same time. 


America's Handyman, 


©1981 DAP Inc. DAP 
is a trademark of DAP 
Inc., Dayton, Ohio 
45401. Subsidiary of 
Plough, Inc. 
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Why let the fun stop 


after you touch down? 


Own your own Duchess! 


Pilots know what we're talking 
about when we say only aerobatics 
in an open cockpit plane can match 
the excitement of wheeling this car 
down an open road and putting it 
through its paces. It grips the road 
and corners superbly, the way a true 
sports car should. You'll experience 
the dash and verve that comes with 
a high horsepower to weight ratio 
and over 30 mpg besides. It's practi- 
cal, too, with a year-round heating 
and cooling system plus standard 
convertible top with zip-in panels. 


SW 1617 Main 


Yes, I want more information. 


| O Cash L]Check Iprefer [O front engine LJ rear engine 


| O Visa ( Master Charge Card # 
Name | 

| Address Í 

| City 
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Classic Roadsters, Ltd. 


Fargo, ND 58103 


| O Enclosed is $3.00 for brochure and basic pricing information. 
[] Enclosed is $20.00. Please rush me complete information. including; 1. 
Assembly/Owner's Manual, 2. Price information on accessories and options, 
3. Color brochure and Investor's Guide. 

C I want a completed roadster. Enclosed is $3.00. Please send information 
including: 1. Color brochure pictures, 2. Prices of factory-built cars and 
options, 3. Investor's Guide, 4. Fly/drive or factory delivery. 


Build this car yourself or have us 
build it for you and still declare your 
individuality in your choice of col- 
ors, interiors and options. 


You'll have an investment you'll 
enjoy for years to come. Experience 
and owner reports tell us that, prop- 
erly maintained, your Duchess will 
hold or increase in its value. 


Want to know more? For the whole 
story, including front and rear engine 
options, fill in the coupon below or call 
C. P. Rutherford at 1-800-437-4342. 


Exp. date . |. |. — 


, State — C Zip 


PS readers talk back 
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tiously altered lifestyle. But if you are 
interested in bottom-line performance, it 
is a thing of beauty. 

Don Brooke, Salt Lake City, Utah 


Getting round the squares 


Why aren't more unconventionally 
shaped houses built ["Readers Talk 
Back," June]? Local zoning restrictions 
seem to be the biggest factor in my area. | 
had to go through zoning variances and 
appeals to obtain a building permit for my 
octagonal solar house. Another resident 
spent a year trying to get approval for a 
dome. The other contributing factor is that 
local builders will not build unusual 
houses. | went to a builder who, after look- 
ing at my plans, tried to hard-sell me one 
of his stock plans—all square. Until zoning 
committees and regulatory bodies begin 
to change the building codes, most people 
will continue to live in look-alike square 
housing that does not reflect their individ- 
uality. 

Richard Wright, Bedford, Ohio 


Class distinctions 
Contrary to Ed Jacobs' reply to a letter in 
"Readers Talk Back” [June], the Plymouth 
Horizon and Dodge Omni are compacts, 
not subcompacts. At least that's how the 
Environmental Protection Agency lists 
them in its 7987 Gas Mileage Guide. 
Jack Silverstein, Palm Harbor, Fla. 


Ed Jacobs replies: "Chrysler Corp., which 
manufactures the Omni and Horizon, says 
they are subcompacts. The EPA uses its 
own criteria for determining size classes. 
It also classifies the far-larger Audi 5000, 
BMW 733i, and Rolls-Royce Camargue as 
compacts, and the Rolls-Hoyce Corniche 
as a subcompact.” 


Overlooked drill-driver 


| share A. J. Hand's enthusiasm for power 
screwdriving [PS, May], but I’m disap- 
pointed he didn't include Makita's indus- 
trial-grade cordless drill in his report. | 
think it's the nicest tool of the lot. Its speed 
(600 rpm) isn't variable, but it does 
reverse. The nickel-cadmium battery pack 
recharges in less than an hour, but if you 
need it continuously you can pony up fora 
spare battery. | bought the Makita as a drill 
but soon discovered that | was rarely tak- 
ing the Phillips bit out of the chuck. 
Bob Killingsworth 
Belmont, Mass. 


Corrections: A dropped word in our item 
about diesel emissions ['"Science News- 
front," July] resulted in a vast overstate- 
ment of the diesel advantage. The sen- 
tence should have read: “Acar with a die- 
sel engine will get 25 percent more miles 
per gallon than the same car with a gaso- 
line engine." 

The Gem-Tote auto trailer (“Compact 
Cargo Carriers," PS, June] is manufac- 
tured by Gem Top Mfg. Inc., 8811 S.E. Her- 
bert Ct., Clackamas, Ore. 97015. 


PERSONAL 
COMPUTER 


Only 


$229" 


Special Factory Sale Price 


WHAT A SMART INVESTMENT !! 


THE EDUCATIONAL COMPUTER 


@ Learn to program a computer 
Learn to operate a computer 
For Students 

For Hobbyists 

For the Professional 

For Small Business 

For the Home Owner 


QUALITY COMPUTER AT A 
PRICE ANYONE CAN AFFORD 


Great for learning to program and operate a 
computer, with all kinds of features built in for 
students, hobbyist, the professionals, small 
business and homeowners. lt has a powerful 
8080A intel microprocessor brain. 16K Dyna- 
mic RAM, 2K ROM, Real time, a High Speed 
Cassette Deck that operates at 1500 Baud; 
loads and reads 5 times faster than most com- 
pacts, it has a full 53 typewriter layout key- 
board. The graphics are 8 colors with 77 x 112 
resolution, text display is 12 lines of 17 charac- 
ters, it also has sound and color, includes an AC 
adapter, power cord, H. F. modulator, TV 
switch box and 8' connector cable. It is FCC, 
CSA approved and UL listed. All this built into 
an attractive black console plastic case. Comes 
in sturdy shipping carton that measures 70" 
long x 12" wide and 8" depth. Weighs 16 Ibs. 


AN INCOMPARABLE 
SCHOOL TEACHER 


Prepare yourself for the future! You can learn 
to operate and program a computer for job 
opportunities in the computer revolution. 
Our Level Il basic is equivalent to all Level Il 
Programs currently available. This basic in- 
cludes a super set of operations in floating 
point with integer and string arrays, direct 
memory access, PEEK and POKE, direct 
statement execution, two character variable 
names, user definition functions, multi-state- 
ment lines, editing, scrolling, file management 
and more! 808A MACHINE LANGUAGE AND 
EDITOR PROGRAMS ARE AVAILABLE. 


Since the computer can talk, play music and 
perform in color IT IS A PHENOMINAL TEA- 
CHER. You can now use the TV to EDUCATE 
not frustrate your family. You will eliminate 
TV boredom with programs that challenge, sti- 
mulate and entertain you. Create your own pro- 
grams or select from over 30 programs offered. 
IT IS A BRILLIANT MUSIC TEACHER. You 
can practice on the piano keyboard overlay, 
select key and tempo, write a tune and record. 
It has a great color art program, you can im- 


prove your memory, math, spelling, vocabulary 


and sharpen your strategy skills. IT IS A 
GREAT TUTOR FOR YOUR KIDS. 


USE AS A BUSINESS TOOL 


Although the Interact MODEL "R" is not 
designed for business, the Level Il basic and the 
16K Byte system give you room to write your 
own programs for individual business needs. We 
also offer these business programs: Calculator, 
Check Book Balancer, Stock Portfolio, Mort- 
gage & Loan and Message Center. 


IT ALSO PLAYS GAMES 


A total entertainment center with color, sound, 
and music. There are Chess, Backgammon, 
Star Track, Black Jack, Volleyball, Touchdown, 
Hangman, Showdown, Computer Maze, Break- 
through and more! Challenge the computer or 
another opponent. Each game brings the family 
and friends together for hours of quality fun. 


SERVICE AND WARRANTY 


If the unit fails because of factory defect within 
90 days of purchase, it will be repaired at no 
charge for labor and parts - you just send the 
unit United Parcel prepaid to the Service Center 
designated and it will be sent back to you 
within 48 hrs. United Parcel prepaid! A com- 
plete Diagnostic program tape and instructions 
are available. You can get a Service manual, 
Cassette alignment tape, Schematics, and parts 
list plus a Money Saver Service and warranty 
Card. Everything you need to check and ser- 
vice your computer, 


IT CAN BE EXPANDED AT LOW COST 


It is a single board computer. RS232 Interface 
is available. Telephone modem $129. 80 col- 
umn Regular Paper Printer $439. You can 
access "Micronet," "Source" and other data 
banks. You can talk to other computers. Our 
factory sponsored National Computer Club 
membership allows discounts on all tape 
programs. You can learn from other owners 
the fantastic things you can do with this 
computer through exchange of technical and 
programming information. 


PRICE COMPARISON 


Competitive 16K RAM Personal Computer 
Suggested List prices are: Radio Shack $849, 
T.l. $695, Atari $1,125, Apple $1,195, Ohio 
Scientific $850. Radio Shack's TRS-80 that 
has only 4K RAM, sells for $399. 


WHY SUCH A LOW PRICE 
Selling on a factory direct to customer basis, 
we save you the profit normally m: de by com- 
puter stores and distributors. You also save the 
cost of a computer monitor as this computer is 
FCC approved and designed to hook up to any 
TV antenna terminal. We are willing to take 
a small margin at the factory to develop volume 


SPECIAL FACTORY SALE $229.00 
You get the Interact MODEL “R” computer 
that includes 16K RAM, 2K ROM; 8080A 
microprocessor, color, sound, full 53 key board, 
high speed cassette deck, power cord, AC adap- 
tor, connector cord rack, tape storage tray, 8' 
connector cable, H.F. modulator with TV 
switch box and owner's manual. 


SPECIAL FACTORY PACKAGE 
SALE DEAL $319.00 

Everything you get for $249.00 plus: LEVEL II 
DOCUMENTATION: Level Il user's manual, 
Level 1! Basic Program Tape, Level Il Command 
Cards, Level |! Basic Examples Book. SERVICE 
AND. WARRANTY PACK: Diagnostic Program 
Tape, Diagnostic Instruction Manual, Service 
Manual, Cassette Head Alignment Tape, Sche- 
matics and Parts List, Money Saver Service 
and Warranty Card. Two 8 AXIS ACTION 
CONTROLLERS with Pot Knob, Firebutton 
and Lever, PLUS THREE TAPE PROGRAMS. 
(Everything you need to learn to operate, 
program and service your computer.). 


FREE TRIAL OFFER - RETURN WITHIN 
15 DAYS UNITED PARCEL PREPAID 
COMPLETE AND UNDAMAGED FOR FULL 


— — — X — — —  — — e — — — cQ 


DON'T MISS THIS SALE - ORDER NOW 


O Please send me the model “R” 16K 
RAM computer for $229.00. 


L] Please send me the SPECIAL FACT- 
ORY PACKAGE PRICE DEAL FOR 
$319.00. 


Add $15.00 for shipping and insurance. 
Illinois residents add 6% tax. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ENCLOSE CASHIER'S CHECK, MONEY | 
ORDER OR PERSONAL CHECK. Allow | 
14 days for delivery. 21 days for personal , 
check orders. 10 days for phone orders, | 
We ship C.O.D. We honor Visa and Master | 
Card orders. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Name 


Address 
City 


State Zip 
O Master Charge O C.O.D. 


C) Visa 


Card No. 
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ENTERPRIZES (ractory- oirect reviasitiry) 


BOX 550, BARRINGTON, ILLINOIS 60010 — Phone 312/382-5244 to order 
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"Say, Smokey—" 
[Continued from page 22] 


ohol, water injection, fuel changes—these 
are your best bet. Slow the flame speed 
down, which is what higher octane 
does. 


THERIYIOGRIP. 
ELECTRIC GLUE GU 


HOT GLUE BONDS 
STRONG IN SECONDS! 
NO CLAMPING, 

NO MIXING, NO MESS. 


The Thermogrip Brand 
Electric Glue Gun is ideal 
for hundreds of jobs. Hot 
glue sets in seconds for 
fast fastening on wood, 
leather, paper, cardboard, 
fabrics, tiles. 

You control the hot glue; 
no clamping or mess 
like cold glue. Great for 
hobbyists, too. 


ap BE 


Difficult starting when hot 
My 1978 Pontiac 403-cu.-in. V8 (California 
emissions) has trouble starting when the 
engine is hot. It acts like the battery is 
weak, but the battery checks out. Neither 
the dealer nor my regular mechanic can 
cure the problem, but the dealer says it is 
common with recent Pontiacs. 

J.C. Russell, Jr., San Bruno, Calif. 


Bet you could install a 1980 starter, or 
heavy-duty starter, and solve the prob- 
lem. In '78, lots of GM cars got smaller 
starters, and it didn't pan out. 


Wants U.S. truck 


| am shopping around for a new, small, 
energy-efficient truck. | want to buy U.S.- 
made, but on closer inspection, | see a lot 
of our "American" vehicles have foreign 
components, which are both numerous 
and of major importance. Is there a truly 
native American vehicle? 

David Strickland, Oil City, Pa. 


Al! that are left are full-size models. 
Intermediates and lightweights are much 
intermixed, as you noticed. 


CONSUMER DIVISION 


Reading, PA 19605 EMMART 3 i 


Oil problem 


| have a problem with my 1976 Plymouth 
Volare with the 360 engine. Local factory 
reps and service garages have been 
unable to help me. 

The car began using a quart of oil every 
400 miles about a year ago. There is no 
tell-tale blue smoke. The compression is 
up to specs, there's plenty of power, and 
mileage isn't bad. The car now has 34,000 
miles on the odometer. 

Last year we made a trip of some 2,400 
miles. In the first 1,200 miles we used the 
above amount of oil. On the next 1,200 
miles we didn't use any. Since then it has 
gone back to using one quart per 400 
miles. 

Herschel H. McMullen, Prescott, Ariz. 


Check out the crankcase ventilation filter 
and its plumbing, and the PCV valve and 
its plumbing. If these aren't functioning as 


reas yaursen Credit Card Orders Call Toll-Free 
SEEN AW "uk, (800) 621-5559 
experience on 3$ 250 JR NI (In Illinois: (800) 792-5858) 
| a luscious b. | ^] Wilh, Operators on duty 7 days, 24 hours 
honey-comb ^3 Sod m 
of air. p 


Try it for 15 days 


Please send me the following Air Coil Bed(s). If | am not sat- 
isfied, | may return it within 15 days for a courteous refund. 


| It's a natural. Instead of sleeping on a bed that's 
| too firm or too soft, you can spend your nights on a 
dreamy cushion of air. No restless tossing and turn- 


| ing on harsh springs or synthetic stuffing. Qty. qv. they should, they can cause excessive oil 
That's because the independent air coil supports — — (069A) Twin o4 $49.9 95 ___(069C) Queen $79.95 usage. 
adjust to exactly the firmness you like —evenly, all ——(069B) Full 564 ———.(069D) King $89.95 


(Add $4.95 rom ror s shipping and handlin "eae i Local 
where applicable.) 
Air Pumps: O Menge $29.95 [1(070A) DC $29.95 
Add $2.95 each shipping d AC 


the way across. Even while they cradle you with all 
the comfort of a cloud. 
You also get the cushioned "give and take" sensa- 


A suggestion 


tion of a water bed with none of the bad effects: no C] Charge my [] Amer. Exp. O Visa Your adiabatic engine and other alterna- 

"seasickness,"... no "sinking" in the middle... no $ _ Cedit Card O MasterCard [O Diners Card tive-power-source projects featured in 

| "floating" when your partner moves. - | Charge Card No. Exp. Date "Smokey's Hot Engines" [PS, July '80] 
The feather light Air Coil Bed. Now in a delicious O Check or Money Order Enclosed. gave me a thought: 

a vinyl that keeps sheets m Replace the water pump of a spark-igni- 

Ideal for camping. sunbathing, on your van or boat, e c State Zi T Me UE dn Fia Vici ind püme ene 

| for guests, or for your permanent bed. Stores com- ! pump water In ʻO e block un er pressure. 

pactly in a closet or on a shelf. Inflates in minutes Signature Use the water jackets of the slightly mod- 


ified block as a steam boiler, using the 
excess heat of the engine to create the 
steam that would then travel through 

Continued 


with handpump or canister vacuum cleaner. Cleans 

| with a damp cloth. Try it for 15 days for a new 
experience in rest or play! Order today for prompt 
delivery, in just 3 weeks. 


SignatureDirect .. 


Box 3030 * 2020 Dempster Street 
Evanston, Illinois 60202 


SSS CCS CSET H RHEE EEE RK EH E. 


^ — EBRES o Fal | aE | 


Lo ROR eP eee eee eee eee eee eee ee eee eee ee eee ee 2 E 


114 | POPULAR SCIENCE 


1 
i 
| 
ie n : j 
| Bae . diet 3: 2 m 
| | By A E i Y i & — 
bd má * = Pi 
A = 1 * a ry F d - 
pe. "* oam * 
if "r3 : 4 AL "Lr 
f- c * ait EM : 2 jen A 
a ; a i e p 
ia T wm t 
"i - i - uL 
= : r i An | * [] L] 
is prt $ NE 
d ve EN 
bui ingi omes. ; ! ; ; ; 


Get in on the 1980's building boom. 


Learn to be a building contractor 
at home in your spare time 
with NRI's new Building 

Construction Course. 

Within the next ten years, this coun- 
try will need 18 million new homes...and 
the contractors to build them. You can be a 
part of that building boom by preparing 
yourself to be a building contractor. No 
experience needed, we teach you every- 
thing you need to know, get you 
ready for management and super- 
visory jobs or even your 
own business. 

Learn to p 
Make and Read 
Plans, Estimate Costs 

We start you right at the beginning, 
with key lessons on site selection and plan- 
ning. Then, you learn to lay out a home, 
read blueprints, and estimate costs accu- 
rately. Working with a complete set of plans 

? for an NRI energy-efficient home, you get 
experience in every stage of construction. 
Learn How to Hire 
and Supervise Sub-Contractors 

You're trained to work with all the 
trades. You learn the basics of carpentry, 
masonry work, electricity, plumbing and 
heating, and more. And because you know 
what it takes to do the job, you know what to 
look for when supervising and inspecting. 

Hands-On Training 
Built Around 

Energy-Efficient Home 

You learn better because NRI training 
is practical training. You get over 100 action 
projects from scale-model construction to 
building actual framing sections. Lessons 


and projects are coordinated with a contem- 


porary energy-efficient home designed espe- 
cially for NRI. You keep these plans to build 
your own home or select from more than 
50 low-cost optional plans. You even get 
samples of building materials and hardware 


so you know how to select and use them 


correctly. 
Free Catalog, 
No Salesman Will Call 
Get all the facts on this big new career 
opportunity. Send the postage-paid card for 
your free copy of NRI’s Building Construc- 


of the building industry, all 
descriptions of all lessons. I 
build things, now is the time to build a 
bright future for yourself! If card has been 
removed, write to address below. 


tion Catalog EN the gon and future 


dapes and 
ou like to 


Or check card for other career opportunities 


Small Engine Repair 


‘Learn to service lawn mowers, garden trac- 
tors, chain saws, tillers, outboards, mopeds, motor- 
cycles and more. Includes professional tools like 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors and 
more. You learn by doing, actually work with 5 HP 
engine as part of your training. 

Air Conditioning / Refrigeration / 

Heating with Solar Technology 

Covers both residential and commercial fields, 
including lessons on solar heating, heat pumps, etc. 
Complete with professional tools, including top- 
grade vacuum pump, system analyzer, tubing and 
joint tools, leak detector, and more. 

Electrical Appliance Servicing 

NRI trains you to be a professional appliance 
repairman, even shows how to start your own full- 
or pero tan business. Fix everything from toasters 


to refrigerators and microwave ovens. You even get 
professional tools and instruments like appliance 
multimeter and clamp-on ammeter. 
Auto Repair and Servicing 

"Hands-on" training covers what you need to 
know from bumper to bumper. Includes professional 
tools like inductive timing light, ignition analysis 
and tune-up instrument, vacuum test pump, and 
precision oscilloscope for diagnostic work. Approved 
by Richard Petty, America’s winningest stock car 
driver and NRI automotive consultant. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3930 Wisconsin Ávenue 
Washington, D.C. 20016 
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|| Hi j We'll train you for the good jobs! 


Ifyour 
fight to keep 
energy costs 
down has a 
becomealosing | 
battle, arm 
yourself witha 
new weapon — 
Lifetime™ brand 
caulk from Red Devil. 
Made of tough acrylic 
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"Say, Smokey—" 
[Continued] 


headers to be superheated by the exhaust 
gas. The high-pressure steam could then 
power the Oliver-Yunick steam engine 
without burning extra gasoline, before 
being condensed in a condenser that 
would replace the radiator. The steam 
engine could power the alternator, fan, 
air conditioner, and feedwater pump, or 
perhaps provide extra power and mileage 
for the engine. What do you think? 
Steve Ball, Miami Beach, Fla. 


We've already done that. It works well, but 
the extra expense and weight ruin the 
total idea, except in the stationary 
mode. 


Strange-looking coolant 


| have a 1973 Dodge Van with 73,000 miles 
on a 318 c.i.d. engine. Lately, it sometimes 
overheats. When it does, | find the coolant 
to be the consistency and color of primer 
paint. I've had the radiator cleaned many 
times, and I'll bet I've flushed the system a 
couple of dozen times in the last two 
years. What's wrong? 

Elmer J. Fohrman, Fort Myers, Fla. 


You're getting oil in your water. Look for 


Winter trouble with head or intake gaskets, 
freeze-up cracked cylinder head or block. A cylinder- 
' leakage test or cold-water, no-circulation 

Excessive test may find it. If not, make a guess, re- 

he at loss move the parts, and start looking. A radi- 


Water 
damage Ice 
build-u 


Chilling 
drafts 


Andersen introduces a new 
low-maintenance Perma-Shield® 
gliding door especially sized to 
replace most six-foot wide metal 


sliding doors. In most cases, = 


out structural changes, 


ator with a transmission intercoo/er can 
do this also. 


Catalytic converters 


Given the fact that we've had catalytic 
converters for several years now, that the 
average car is driven about 12,000 miles a 
year, and that the projected life of a cata- 
lytic converter is 50,000 miles, why do | 
see so little evidence of a replacement 
market, either at new-car dealers or after- 
market suppliers? It would appear that 
several million a year would be re- 


and moisture repellent 

silicone, Lifetime isone ofthe `] 

best and most economical ways 

to help save energy. And Life- 

time is the only caulk warranteed 

for as long as you own your home. 
To find out how Lifetime can 


quired. 
Joseph L. McKinstray, Belleville, Ill. 


if they were all checked, I'd hate to think of 
the dollars involved in replacing those not 
performing to specs. Those babies are 
expensive. Basically, they're well-made 


reframing or resizing 
your existing door 
opening. Make the EL 
change. And stop The |. 
winter cold! facts |: = 


hel dem save energy, ask for our 
booklet "Lifetime caulk is here" 
anywhere Red Devil products are 
sold. Or send a stamped, self- 
addressed, business-size enve- 


lope to: Red Devil Inc., Box 155L, 


from very good material. But one problem 
with retrofits is that the technology is 
changing constantly. It all makes you 
wonder about the wisdom of the law and 
its enforcement—especially when stand- 


Please send your free booklet “Andersen 


Lifetime brand caulk and booklet presents a new gliding door..." Mail to: — 
you can win this battle on the Andersen Corp., Box 12, Bayport, MN 55003. 


ome front. Name 


Union, NJ 07083. With our ing in the middle of Los Angeles at noon. 


Diesel-oil filter too small? 


My 350 Olds diesel came equipped with a 
very small oil filter. The engine holds sev- 
en quarts of oil, which is two more than 
my 350 gasoline-powered Chevy Subur- 
ban holds. Yet the filter appears to be half 
the size. | know of a diesel owner who add- 
ed an additional oil filter after he got a bad 
analysis report on his engine oil. Is this 

little filter adequate? 
This car has a GM "chuggie-and-bump" 
Continued 


Address 


& o ———— HÉEENUAX.- 0i RM 


Red Devil 


Red Devil, Inc., Union, NJ 07083 


WE'RE SOLD ON QUALITY. 
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The beautiful way to save fuel? 


Anderseń Windowalls 


S008 Copyrghr - Andersen Cop, Bayport Marr TH7H 


Genuine 


Oly Shirt 
ped S with eee 
red Oly designs on the 
Collector's front and back yokes. Pearl 
Beer Stein finish snaps. Fully washable. 


Men's sizes S, M, L, XL. 
#1032 — $1695 


Colorful, hand-crafted 
Bavarian stein. Hinged lid 
with antique design. 12" tall. 
Holds 21 Oz. of Oly. 

#5203 $24.95 

Stein without lid. 

#5204 $19.95 


Stoneware Stein 
The famous Olympia crest 
hand-painted on genuine, 
imported stoneware stein. 
Holds 16 oz. Hinged pewter lid 
#5205 $15.95 

Stein without lid. 

#5206 $9.95 


ime 


Great for Snappin’! © 
These bright red suspenders 
with the Olympia name are 
completely adjustable. 
#8172 $9.95 


Keep your favorite Olympia 
beverage cold and frosty. 


Oly #6247 $2.95 


trate bar, tei orb mmi around o Authentic Oly Hat Genuine 
„= preshrunk cotton jerseys for suede-cloth cowboy hat Oly Barware | E 
- ^  menand women in with wire brim and Oly Sparkling glass Pilsners esse P. 

. Naw/Wnite.. (st ETE OFT ele ea satinetched with Ra 
» Men's ins, M, : EM Olympia horseshoe W A 

#2021” $10.95 #0090 $29.95 crest, 12 02, cet oF four SA 

_ Women's in S, M,L. #5101 — $1495 

f 52000 $995 Glant Wood Beer Case 

Ponderosa pine replica of an old-time 

beer case with ompa Gess. — 

Hinged top. secs 

|. 18"x 12"X 114" 

™. Fully assembled. 

— $8552 $23.95 
Same Beer Case 
with reversible 
top for checkers 
Includes bottle 
cap checkers. | 
#8651 mee 


Call 1-800-228- 2028, 
ext. 223 Toll-Free to place" 
your credit card order today. 


regen Fi = = 186 DAY MONEY-BACK GUARANTEE" ==" = 
Oly-By-Mail, PO. Box 2008 Dept 59) Olympia, WA 98507 


I Please send me the following items: -Enclosed is my check for $ _- 
t r Qty. Item # . Size Price |. Total Please charge my: O VISA O MasterCard 


(Your signature as it appears on card) - 
Sub-Total 


ee DL 
Street (Please print clearly) 

Sales tax: Wash. res. add 5.3% tax, Calif. res. add 6% tax. Address 

Shipping and handling (Allow 3-4 weeks delivery.) City state Zip 


Sorry, no €.0.D. Offer good only in the continental United States while 
Total Supply lasts or until January 31, 1982. Void where prohibited by law. 


gemmam mmm m | i 


Meet the home of | 


the future today! 


Now you can build 2,500 square feet of living 
space and actually cut monthly heating/cooling 
costs by up to 50 percent! Introducing the 
Cathedralite geodesic home. 
`- One- and two-story homes are now available. 
Ourquality crafted, pre-assembled panels make 
construction of a Cathedralite geodesic shell 
possible in just eight hours! And if you'd like to 
expand your home in a few years, add-ons and 
room extensions are also available. 

For the complete story from the world's larg- 

est manufacturer of wood geodesic structures, 
send $5 with the coupon below. We'll rush you 
| our 42-page, full-color, mail-order catalog, plus 
our 12-page plans book containing 50 different 
floor plans! Just fill out and mail today to: 
CATHEDRALITE, 820 Bay Avenue, Capitola, 
California 95010 (408) 462-2210. 


For $5 we'll show you how! 


[] YES! Enclosed is $5. Please rush me my 42-page, 
full-color catalog and my 12-page floor plans book! 


Name NENNEN. ...2 
Address 

Gily | —— . = State 

Zip __ Phone .. —. 


CATIEDRALIT 


| 820 Bay Avenue, Capitola, California —m E .2210 


NEW PAINT HE 


REVOLUTIONARY COATING FROM 


EUROPE GIVES HOMES “LOW ENERGY” 


HEAT AS THIN AS A COAT OF PAINT. 


NOVATRAK ELECTROCONDUCTIVE 
COATING CAN BE EASILY PAINTED ON 
WALLS, UNDER BATH OR KITCHEN 
TILES, EVEN BEHIND YOUR FAVORITE 
PHOTO OR PRINT, INSTANTLY CON- 
VERTING THESE AND A SCORE OF 
OTHER SURFACES INTO COMFORTA- 
BLE RADIANT HEATING DEVICES. 


novatrak 


BUSINESS OPPORTUNITY 


Proven after years on the European market. “NOVATRAK produces excep- 
tionally high profits.” Make $30,000 part-time—$50,000 and more, full time. 


Our “Starter Kit” contains absolutely everything you need to make your first 
sale. TOTAL COST $258.00. As your business grows and expands, TGI will 
continue assisting you with technological and market know-how. YOU RISK 
NOTHING! Full 30 day money-back guarantee if not totally satisfied. (Less 
nominal restocking charges.) 

Visit “The World of Novatrak” showroom at our corporate offices or CALL 
TOLL-FREE (800) 235-5729; in California, CALL COLLECT (805) 963-5988 
and order your “Starter Kit” NOW! A FREE“Novatrak Fact Sheet” is available 
by writing: Tech Group International Inc., 132 E. Carrillo St., Santa Barbara, 
CA 93101. Telephone (805) 963-5988 Telex 658321 TGI USA. 
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"Say, Smokey—" 


[Continued] 


200 automatic transmission (see GM Bul- 
letin No. 30-7-15). Will the jerks and jolts 
that occur in normal driving cause early 
transmission failure? 

Tom Byrne, New Berlin, Wis. 


A bigger filter plumbed and sized right will 
reduce the pressure drop, increase the ~ 
engine-oil pressure, and, in extreme ser- 
vice, give longer life. 

The transmission problem isn't good. 
Some people have solved the problem by 
unhooking the converter lockup. Other 
than this, | know of nothing except to take 
it easy and try to find a driving technique 
that avoids the harsh feel. 


Noise at start 


| own a 1973 Lincoln Continental and '77 
Lincoln Versailles. | have been using Mo- 
bil 1 oil in both of these cars. Last sum- 
mer, during weeks of temperatures over 
90, there was a loud noise from under the 
hood when either of these two cars was 
first started in the morning. It disappeared 
when the cars warmed up and ran a few 
minutes. The mechanic at the Mobil sta- 
tion says that at hot temperatures this oil 
drains completely into the crankcase and 
the noise is the result of a lack of oil in the 
engine until it is circulated again. Could 
this condition result in any harm to the 
engine? 

Ted Kolodny, Lincolnwood, lll. 
it's not good, Ted. The Mobil mechanic 


gave you the right answer. But starting the 
engines gently and not revving for five to 


10 seconds will get the system loaded , 


without damage. The mechanical fix usu- 
ally is to tighten the front main-bearing 
clearance and use an oil filter with a check 
valve. 


Engine won't idle 


| own a 1973 Pontiac Firebird with a 350 
c.i.d. engine. The engine has just been 
rebuilt, including new pistons, rings, bear- , 
ings, carburetor, fuel pump, timing chain, 
and high-performance cam-and-lifter set. 
Thecar runs well, but it will not idle unless 
| keep pumping the gas pedal or choking 
the carb. | have checked every conceivable 
spot for a vacuum leak but have not found 
one. 
Joe Finnegan Jr. 
Stormville, N.Y. 


Recheck the cam for proper valve timing. 
Check the idle circuit and ignition timing. 
It’s probably one of the first two, assum- 
ing you're right about no vacuum leak- 
age. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 


Into computers? Robotics? 985 1050 


Wantto get started? List$9.95 i $9.95 
Proua 


Take 6 greatbooks baig 


for $ 295 95 
(values to $94.70) 


... and get one FREE! 


m List $11.95 
| ! è 1271 

All the latest info on software, hardware, List 15.9 gg List$14.95 — 

applications, and theory at savings up to - manum | List $12.95 

75%. Plus, discounts on software, games, 1203 

cassettes, disks...and more! 7 List $14.95 


E. 04 3 EE aane 


373 thai enging B 
aii east 1088 —— 
ames for List $13.95 


iRS-80 Apple PET. MM 


List $8. 95 


i : P 4074 
i | Art ific p List$12.95 
c ; Intellieerce 1 $ 
1200 ; j Aja kire i ec hirta "^ t hee : 
List $16.95! | ie. 
| 1169 | (4 d 
i mn List $15.95 1076 


A] List $12.95 


ILD you H B 


| Programs in | OWN N WORKING 1X E: 
BASIC: ois M PTT | EB! 
home s dee "lI I 
jamas i 


ur MAYI L. MEISERWAN 


1195  '"85 TOUT WEE — 3 we 1053 | 1229 e 1062 | 
List $12.95 List $9.95 List $12.95 List $13.95 List $12.95 List $9.95 


Join now and get How to Build Your Own Working 16-Bit Microcomputer .. . FREE!! (List $4.95) 


very good reasons to try THE COMPUTER BOOK CLUB 
The Computer Book Club... ue RidgeSummit, PA 17214 


| Planta accept my Membership in The Computer Book Club 
* Reduced Member Prices. Save up to 75% on books sure to and send the 6 volumes circled below, plus a free copy of 
increase your know-how 


i : How to Build Your Own Working 16-Bit Microcomputer. I 
* Satisfaction Guaranteed. All books returnable within 10 understand the cost of the books selected is $2.95 (plus 
days without obligation 


shipping/handling). If not satisfied, I may return the books 
* Club News Bulletins. All about current seléctions—mains, within ten days without obligation and have my Member- 
alternates, extras—plus bonus offers. Comes 10 times a year ship cancelled. I agree to purchase 4 or more books at 
with dozens of up-to-the minutetitles you can pick from reduced Club prices during the next 12 months, and may 
* “Automatic Order”. Do nothing, and the Main selection resign any time thereafter. 
will be shipped automatically! But . . . if you want an | | 
Alternate—or no books at all—we'll follow the instructions 841 985 995 1045 1050 1053 1055 1062 


you give on the reply form provided with every News 1071 1076 1088 1095 1111 1160 1169 1187 
Bulletin 1195 1200 1203 1205 1209 1229 1271. 1275 


* Continuing Benefits. Get a Dividend Certificate with every Name Phone — 
book purchased after fulfilling Membership obligation, and 2 i | 
qualify for discounts on many other volumes  . Address 

* Extra Bonuses. Take advantage of added-value promo- City 


tions, plus special discounts of software, games, and more 
» Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the-minute info 


| v ———————— TRA c 
(Valid for new members only. Foreign and Canada add 20%. m outside U. s. 
or Canada must be prepaid with international money orders in U.S. dollars.)PSCC-981 


TAKING CARE OF YOUR CAR 


By RAY HILL 


/ 


What to do when your windshield washer won't squirt 


A clogged nozzle is a common problem 
with windshield washers. If your car's 
washer doesn’t work, remove the hose 
from the inoperative nozzle (or nozzles, if 
need be), and see if fluid squirts out the 
hose end when the washer is activated. If 
so, the nozzle's the problem. Blowing 
compressed air through the nozzle in the 
opposite direction to the fluid flow will 


Quick check for bad rings 
No compression gauge handy? A quick 
check for bad rings can be made this way: 
Let the engine idle, pull the PCV valve 
and oil-fill cap from the valve cover. 
If a lot of smoke comes out of the oil-fill 
hole, the rings are bad. The smoke is 
caused by excessive blowby, which is 
being forced into the crankcase when 
each piston is on its power stroke. 
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usually clear it. If not, remove the nozzle 
and soak it in cleaning solvent; then blow 
it clear with air. If no fluid comes out of the 
hose, and the washer reservoir is full, the 
pump is probably bad. Some pumps can 
be rebuilt, and some must be replaced. 
Your dealer service department can tell 
you which type you have. If yours is 
rebuildable, he can sell you the parts. 


About those electric fans 


Most transversely mounted engines use 
an electric fan. The fan may start operat- 
ing on a hot day, even if the engine isn't 
running. Also, it can be off when the 
engine is running—and suddenly kick on. 
Don't be lulled into a false sense of secu- 
rity when working near the fan, even if it 
isn't turning. For your fingers' sake, treat it 
as if it is always operating. 


Pulsing brake pedal 


A pulsating pedal can be caused by front 
or rear brakes. To determine which, apply 
the parking brake while the car is moving 
(while holding the parking-brake release 
handle in the release position). If there's 
no pulsation in the parking brake, the front 
brakes are causing the problem. If the 
parking-brake handle or pedal pulsates, 
check the rear brakes. 


Steering-wheel free play 


Excessive free play in your car's steering 
wheel is not good. It can indicate worn or 
loose parts that should be repaired. To 
check free play in a car with power steer- 
ing, the engine should be running. If not, 
you'll feel a lot of play in the wheel—but 
this is not an accurate indication of the 
actual amount of mechanical free play in 
the car's steering system. 


BEFORE they enter 
vour home 


Protect your Home and Business with å 


this new micro-computer burglar 


alarm "FREE" for 30 days. 


Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron™ Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection...or match it 
for features that will give you and yourfam- 
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 


THE BRAIN VS. THE BURGLAR 


Perim-A-Tron's" central console, or 
"BRAIN", employs a microprocessor, mak- 
ing it the most advanced security system 
available for consumer use. With Perim-A- 
Tron™ on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron™ is so easy to live with 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
will set it off before he can enter. 


THOUSANDS OF OPTIONS 


Perim-A-Tron's" micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra- 
tion", you can easily change the code again 
..and again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan- 
nels, each with its own distinct alarm sound. 
This feature allows you to zone your system. 
For example: Channel 1—house, Channel 
2—garage, or Channel 1—doors, Channel 
2—windows. 


HOW IT WORKS 


Operating the system is simplicity itself. 
When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 


This photo shows a 
transmitter & magnet 
Installed. If a break-in 
attempt occurs, the trans- 
mitter and magnet 
become separated irig- 
gering a wireless radio 
signal which activates 
Ihe alarm. Installation 
takes only a few minutes 
and doesn't even require 
a screwdriver. 


Perlm-A-Tron's'" 20 
button keyboard gives you 


protection a $2,000 commercially installed — 
system can't beat. includes powerful remote horn. 


10 minutes and scaring away the intruder, 
the system shuts off automatically and re- 
sets itself. 


A CONSTANT GUARDIAN 


Leave Perim-A-Tron™ in Test Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 21⁄4 
second warning on the internal speaker 
only. 

if power fails (or is cut-off), the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Perim-A-Tron™ system is highly re- 
sistant to false alarms because it is notsen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid- 
night snack— all without setting off an alarm. 


COMING HOME SAFELY 


There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack). With simple modification, it 
serves as a PANIC device and will set off the 
alarm at the press of a button. 


COMPARE IT 


Hard-wired "commercial" burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you still never own it). Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will-sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 


U.L. LISTED 


The Perim-A-Tron™ Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron™. 


YOU BE THE JUDGE 


We. urge you to order just the basic 
Perim-A-Tron™ system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund—including re- 
turn postage. You are protected by a 90 day 
manufacturer's warranty as well as 
Shelburne's 25 year reputation for satisfied 
customers. 


HERE'S HOW TO ORDER 


To order simply send your check for 
$199.95 plus $5.65 for shipping and han- 
ding to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Perim-A- 
Tron™ unit complete with easy-to- 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest 
possible cost. 

Give yourself some peace of mind—order 
a Perim-A-Tron™ today at no obligation. 


Maryland Residents add 5% Sales Tax. 


CREDIT CARD HOLDERS 
CALL TOLL-FREE: 


800-638-6170 


24 hours a day — 7 days a week 
Maryland Residents Call 363-4304 
©1981 The Shelburne Company 


110 Painters Mill Road Dept. T25 
Owings Mills, Md 21117 (301) 363-4304 


need th ese handy injectors. They Hes 
up fast and work well for lubricants, too. 


. Butsee for yourself! Just complete and 
mail the coupon, and we'll send you a 
set of four glue injectors FREE and AT 
NO OBLIGATION. 


Why free? 

. 
Because if you're interested in wood- 
working, we re interested in you. We 
want to introduce you to the Shopsmith 
MARK V, the machine that combines 
the five power tools you need most in 
one economical, space-saving unit! 
50 you'll also receive a FREE IN- 
FORMATION KIT about the MARK V. 


Bonus gift 
To top it off, your name will be entered 
. for a FREE ONE-YEAR SUBSCRIP- 
TION to HANDS ON!, our national br 
monthly woodworking magazine 
packed with how-to articles and 
project plans. 
Limited-time 
offer expires 
Sept. 30, 1981. 
Mail this 
coupon 
TODAY! m 
| "Shopsmith, Inc. 1981 


aa YES send me thé four free glue 


injectors, the free MARK V Information Kit, 
and enter my name for a free one-year sub- 
scription to HANDS ON!, the woodworking 
magazine. | understand | am under 

no obligation. | 


City 


culo M PERENNE PENNE. a 
- OFFER EXPIRES SEPT. 30, 1981 


Shopsmith Inc. 
Dept. 3545 


The Home Workshop Company 
750 Center Drive 


| 

} 

l 

i 

| 

| 

Name 
j Address 
i 

i 

i 

| 6577 
p 


Vandalia, Ohio 45377 J 
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SHOP TALK 


By AL LEES 


Finding a security expert 


Former PS staffer Paul Bolon, who used to 
alternate with me in this space and who 
wrote the "Infrared Eyes" article in this 
issue, left this further word of advice on 
that subject: 

"Why should -you seek out a security 
professional when buying a burglar 
alarm? Because he will have access to the 
best security devices available, including 
almost all of the passive infrared detectors 
| mention, as well as the central control 
consoles used with them. In addition, he 
should have the expertise necessary to do 
a proper installation of the components. If 
your system is not well chosen and cor- 
rectly installed, it can be a source of ongo- 
ing irritation—specifically, false alarms. 

"But buyer beware: Nationally, the 
security industry is unregulated. Only a 
few cities even license security firms, and 
in those cases it's usually a business for- 
mality—no technical knowledge or skill is 
tested. In most areas you can start a secu- 
rity business merely by hanging out the 
proverbial shingle. 

"You find a reputable security pro the 
same way you would any other contrac- 
tor: Seek recommendations. Find out how 
long the company has been in business. 
Inquire at the Chamber of Commerce and 
the Better Business Bureau to see if 
they've had any complaints against the 
firm. 

"Before you call a professional, do 
some thinking about what you want to 
protect—you and your family or just your 
possessions while you're away (when 
most robberies occur). If you seek person- 
al safety, you may want perimeter contact 
switches on your windows and doors as 
well as a zone system inside. 


"When you're ready for installation, let: 


several of the contractors you've checked 
out design a system for you and ask them 
why they recommend doing things their 
particular way. When they give you an 
estimate, ask them to specify the compo- 
nents they'd install and ask for informa- 


tion from the manufacturer about them. 
Compare the ideas of these contractors 
yourself; don't ask them to comment on 
each other's recommendations. Decide 
which system you want and have each 
contractor bid on installing that system. 

“Too often people buy a system hastily, 
under duress—right after they've been 
robbed. Seeking a quick psychological fix, 
they accept a contractor's ideas too fast. 

"Good security systems are not cheap. 
A system with perimeter switches, zone 
detectors, a central console to control 
sirens or dial an emergency number, exit- 
entry controls, and extras such as panic 
buttons will probably cost over $1,000 
installed. So choose carefully." 


More on the Masters 


The color photo that illustrates my story 
on the new Easy Up ceiling system (this 
issue) shows one of the new line of tiles 
and planks that Armstrong dubs the Mas- 
ters Collection. This is the first time a pho- 
tographic-printing process has been used 
for ceiling designs. In addition to the cork 
patterns shown in color, the rotogravure 
copies come in several 6'5-by-48-in. 
wood-plank patterns (the pine, below left, 
plus an oak grain) as well as the two-by- 
two-ft. marble squares on the right. Inci- 
dentally, these large lay-in panels can't be 
installed with the Easy Up system. 


Chain-saw "superbowl" 


What's become America's major tool-skill 
competition is scheduled for Sept. 25 and 
26 near Charlotte, N.C. It's the Tourna- 
ment of Kings, which brings together pro- 
fessional chain-saw champs from region- 
al contests across the country—and from 
abroad—for a two-day play-off. We'll dis- 
cuss the event in detail in next month's 
"Shop Talk,” but meanwhile you may 
want to mark your calendar, because 
you're welcome to attend. The qualifying 
events, on Friday, are free. To witness the 
tournament itself (Saturday) you must 


pay the entrance fee to Carowinds Theme 
Park, which straddles the border between 
the Carolinas, just south of Charlotte. 


Apologies to Ortho 


Overzealous editing on our part deleted 
an essential credit line from two recent 
articles, both based on projects originated 
by the California Redwood Assn. and 
developed in cooperation with a West 
Coast book publisher. 

The sawbuck magazine cradle in our 
August issue and the cellar wine rack in 
our July issue both appear in a large-for- 
mat paperback book entitled Wood 
Projects for the Home, which contains 48 
other projects plus general data on tools 
and techniques. It's available from Chev- 
ron Chemical Co., Ortho Div., Box 3744, 
San Francisco, Calif. 94119, for $4.95 ppd., 
and is well worth ordering. 


Plans for prize winners 


Tucked into our home-improvement sec- 
tion this month are the six remaining win- 
ners in this year's plywood-project con- 
test. The three top cash winners were fea- 
tured last month. It struck me that the eas- 
iest way for you to order plans for dupli- 
cating these projects would be to enclose 
a clip-out coupon (below) with your 
check. | 

Thethree projects marked with an aster- 
isk are the ones we showed in color last 
month. The saw horses aren't listed 
because no plans sheet is necessary to 
build them: All cutting dimensions are 
given on the layout diagram, this issue. 

If you'd prefer to try your hand at 
designing your own project, remember 
that the first announcement of the sixth 
annual contest will appear in our Novem- 
ber issue. The rules and entry coupon will 
be reprinted in February, with a March 1 
deadline. The contest will be essentially 
the same as this year's, with awards in 
three categories: half-sheet, single sheet, 
and multiple sheet. 
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ORDER PLANS FOR PLYWOOD 
PROJECT CONTEST WINNERS 


American Plywood Association 
Dept. PS 9/81 

P.O, Box 11700 

Tacoma, WA 98411 


Please send me the following plans at $1.00 
each. Allow three to four weeks for delivery. 
Weight Lifting Bench* $ 

Art Center * 

Child's Sleep & Play Ctr. 
Bench Toy Box * 
Adjustable Sling Chair 
Swing-Wing Liquor Cabinet 
Mini-Pickup Canopy 
One-Man Dinghy 


6 £9? 6 9 69? G9 C € 


| enclose (total amount) 


This coupon is your mailing label. 
PLEASE PRINT 


Name 
Address 
Clty —  Á State. — Zip 
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Sharpen Saws 


and other tools in Profitable 
Business of Your Own 


Be Your Own Boss!! 


Turn your spare hours in the evening or weekends into 
extra dollars, this proven practical way—start your own 
money- making sharpening business—No selling or can- 
vassing—No experience required. | 
You quickly learn how to sharpen these valu- umm 

able tools and many others. Excellent profits! ec = 

We show you how to set up a business and : 
keep it running profitably. Part time or full 
time. No special skills needed. 


FREE BOOK ses 


coupon and you'll receive, at no 
obligation, a booklet that describes 
in detail, the opportunities available 
to a person who owns his own Saw 
and tool sharpening business. 
There is s NO Obligation i 
; “MANUFACTURING COMPANY 


^ 8132 Foley Building 
Minneapolis, Minnesota 55418 


and CAAS RE 
Sparetime or 
Fulltime 


Please send me the free booklet "Opportunities 


FOI. EY MANUFACTURING co, In A Sharpening Business Of Your Own.’ 


| 

l 

$132 Foley Building i 
Minneapolis, Minnesota 55418 | Name 

Í 

i 


Send Coupon Today or i 
CALL TOLL FREE Adige — —  — Áo Phone 


1-800-328-7140 | NENNEN MERE 
Except Hawaii or Alaska L. anam nac A RR RR Can RUE s imer Map dard med a Em oe di d 


“HARDWARE & GENERAL STORE 
cce sgn clockbuilder's 


— — — —X  — — Á  — = 


M JACK DANIEL 
LL. SILVER SERVICE 


This handsome silver 
service, crafted exclu- 
sively for Jack Daniel 
Distillery by Towle Silver- 
smiths of Newburyport, 
Mass., is the most 
splendid way | know to 
serve a drink of Mr. Jack's 
finest. 

The silver- 
| plated holder 
| distinctively 
; cradles a bot- 
' tle of Jack 


Send today for our New Free Catalog of the 
most magnificent heirloom quality antique 
reproduction clocks you can build. 


Your choice of Grandfather, Grandmother, wall, mantie, 


Daniel' S ani the attractive silver jigger 
measures up to 1-1/2 oz. of the legendary 
Tennessee Whiskey. Both holder and jigger are 
reminiscent of earlier days and are created to 
grace your home, honor your guests and com- 
pliment your own good taste. 

| am very proud to be able to offer this 
elegant set to you. My price is $24.00 deliv- 
ered. (Sorry... whiskey is not included.) 


Send check, money order or use American Ex- 
press, Visa or MasterCard, including all numbers 


and signature. (Add 6% sales tax for TN delivery.) / 


desk clocks and more. Available from plans or read 
to-assemble kits for all levels of skill. With solid 3s" 
hand-matched hardwoods in walnut, oak, cherry or Hon- 
duras mahogany. Imported precision movements and 
chimes. Solid brass dials plus tools, hardware, books and 
accessories. You've never seen a finer catalog. You'll never 
build a better clock. 


O Please send me your Free 32 page color Catalog. 
I enclose $1.00 for postage and nandiing. 


Name i = 

Addr 

City/State d 
Mason & Sullivan Co. 


Ue Dept. 1324 Osterville, MA 02655 «o 
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"Before enrolling I 
checked other courses 
and also asked for 
advice from several 
of the professional 
locksmiths in my 
| area. They all 

| said Belsaw was 
| tops and has the 
most versatile 
Key Machine. 

"Il always 
wanted to have 
my own business i 
and now I do, thanks to Belsaw." 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 


_...YOU Can Do It, Too! 


"Mo more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort | average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


"| opened my own business, spare 
time, seven months after | enrolled and 
made a profit of $329 for the first week." 

B. A. Deberry Littleton, Colorado Work Part Time, Fall Time — Right at Nome. 


Ses LOCKSMITH 


Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so Extr : | 
great for qualified Locksmiths, Now lucrative regular No Included With Your 
lock and key business has multiplied a thousandfold as Co: Locksmith Training 
millions seek more protection against zooming crime, ' 


Yet there's only one Locksmith for every 17,000 people! ALARM 
| i : | and BECURITY 
Make Up to $12.50 an Hour—even while learning! SYSTEMS 


training. Covers 
all phases of 
| Burglar, Hold-Up 
. and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 

timely instruc- 
tion includes all special tools 
and supplies. ONLY Belsaw of- 


Train FAST at Home! 


You're "in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 


course. These plus practice materials and equipment, fers such extensive training in 
plus simple, illustrated lessons, plus expert supervision, this rapidly expanding field as 
plus business-building guidance will enable you to KEEP a part of your Locksmith training. 
THE MONEY COMING IN! Ideal for retirement—good ADVANCED Locksmithing! 
jobs too. How to change combinations, in- 
SEND FOR EXCITING FACTS—No Obligation stall and service Safe, Vault and 
Discover what's in Locksmithing for you—how Belsaw's Bank Safe-Deposit Box locks. 


You learn-by-doing on the locks 


Master-Locksmith-approved training can give you the that we supply. You'll find it 
skill you can depend on to EARN MORE—ENJOY LIFE fascinating and highly profitabila 
MORE. E "i work. 

PRO KEY a ALL SPECIAL TOOLS AND 


INCLUDED: 


MACHINE | doa 


This Pro Key Machine can @ 
alone add up io $200 a 
month io your income... 


TRIAL! 


and it won't cost you à pen- m 
ay extra with your training. mers SEND FOR E Mi Sire 
i | m | 
Find out all about it! p er" RUSH ys Aw iv PIB 
Just fill in and mail c below ( d post- 
card) to receive full information and deils by BELSAW INSTITUTE 
return mail. DO IT TODAY! | COUPON 1128 Field Bldg. Kansas City, Mo. 64111 


RUSH COUPON TODAY 
FOR THIS FACT-FILLED 


IFREE 


train to be your own boss 
in a profitable Sparetime 


BELSAW INSTITUTE, 1125 FIELD BUILDING P k 
KANSAS CITY, MISSOURI 64111 ; 


C YES, please send me the FREE booklet that " CHEST 
gives full details about starting my own business in : 
Locksmithing. | understand there is no obligation 


and that no salesman will call. 


| 
Tells how you "mo Name 
Address 
or Fulltime business of W^ — = Ci 
your own PLUS complete Send for your ity 


details on our 10- Day 
pfs RISK Kial Trial Diferi copy today! 
mE NEM Emm m 


 ———————.' —— 


— One hand operated 


bn GUNS 


For the — 
| Home 
|, Handyman 


All-purpose,  profes- 
sional staple gun with 
powerful hand compres- 
sion staple driving action 
for 1,001 heavy duty jobs 
— like installing ceiling 
tile, insulation, weath- 
erstripping, vapor bar- 
riers, etc. 


Model ET-50 
ELECTRIC - 


3" Operates 
PR Y on any 
— iy 110 Voll 
A = MC-BD Cycle 

b Outlet. 


For the 
Handy 
Homemaker 


Lightweight electric staple 
gun that works on standard 
household current. Easy- 
squeeze trigger-fast oper- 
ation makes it tireless for 
women to use as well as 
men. 


Manual or electric... Arrow Staple Guns make 
fast, effortless work of those do-it-yourself home 
fix-up projects! Easy one hand operation leaves 
other hand free to hold, stretch and control ma- 
terial for that professional finishing touch... 
whether you're a home handyman insulating an 
attic or a handy homemaker covering a valance. 
Both models use Arrow No. T-50 staples in 6 
sizes: 1/4", 5/16", 3/8', 1/2", 9/16" and Ceiltile. 


Available at all leading Hardware, Home Center 
& Discount Department Stores everywhere. 


Arrow Fastener Compan y, Inc. 


271 Mayhill Street, Saddle Brook, N. J. 07662 
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Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. 

FREE —limited time only — deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 

| accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics. To make 
sure you get the best, order now and if 
not completely satisfied return for 

| refund within 30 days. 


World Famous Pilot's Glasses 
These precisión flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd 
probably cost you over $20.00. #20P 
available in gold or silver frame. A $20.00 
value only $7.96. Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95, 

2 pairs lor $18.00. 


Professional Driving & Shooting Glasses. 
Wide angle amber lens bnghtens visibility, 
#30D gold frame only. A $30.00 value 
only $14.95. 2 paris for $28.00. 


o order send check or oe money order toU US, E 


149,P.O. Box 
pe le esca rand Hll in card ud tad Ezp. date 


FREE case with each pair. 


SAVE BIG on 
CALCULATORS 


TEXAS INSTRUMENTS 
159. ser e $475 
58C 80 


nbus Anali, E 
n 35 SP.......48 
Ti Inv. Anal ...42 


| HP-44C..........$489 


HP-44C V ........249 im 


(Please allow 4-8 week delivery) 


Card Reader ............ 165 | 


Printer... .scecescsccnnerss 285 | 
Quad R.A.M. (for HP41C] .... 75 P 


| Mem. Module (tor HP41C)... 23 


| ".-maasg s € usum EEE EEEE Eg E 


HP-44 APPLICATION PACS 
| Mfr. Sugg.  Elek-Tek 
All titles of 4K Pacs 3Q 25.50 
All titles of BK Pacs 45 38.00 
| (Not including Petroleum Fluids Pac] 


| ef PTET ETEETE RTE CELL TETTE $575 
HP-67...cccccncccnsucccnsnsssvssees ee 
HP-38C ...... eee 11S 
HP-37E. scncnccccsunvetnsccuscscensOe | 
HP-34C ...... eroe 115 | 
Aa TERRITI LC 
HP-33E.........................49 
i£ o Me — DÓLÀ 
"Hewlett-Packard has DISCONTINUED 


HP. 85 COME O 


The HP-85 Personal Computing System 
| for Professionals helps solve difficult engi- 


neering problems and simplifies financial 
analysis. The HP-85 is a powerful BASIC | 
| language computer with keyboard, . CRT 
display, printer and tape drive complete in 
one compact unit. (HP-B3 is the same as | 
above but without the built-in printer and 
tape drive.) 
| Mfr. Sugg. Ret. Elek-Tek Price 
-HP-85 COMPUTER $3200 $2600 
HP-83 COMPUTER 2250 1800 
(as HP-85 but na Printer 
| or Tape Drive) 
2631B PRINTER 
7225A PLOTTER 2800 
| [incl Personality Module] 
GRAPHICS TABLET 2050 
VisiCalc™ PLUS 200 
APPLICATION PACS 95 
and all related accessories and software 
at SIZEABLE DISCOUNTS 
| VisiCalc" is a trademark of Personal Software, Inc. 


CALL TOLL FREE 800-621-1269 
EXCEPT Illinois, Alaska, Hawaii 


3650 


Accessories discounted too. i | 
Mastercharge or Visa by mail or phone. Mail Cash. Ck, Man. Ord, 
Pers. Ck. (2 wks to clear]. Add $4.00 15st item; 31.00 ea. add! 
shpa & handl Shipments to IL address add 6% tax. 
Prices subject to change. WRITE for tree catalog. 


ALL ELEK-TEK MERCHANDISE IS BRAND NEW, FIRST QUALITY 
D COMPLETE — — 


|ELEK-TEK inc. 


| 5344 West Devon Avenue., Chicago IL 60644 
(800) 624-1269 (342) 634-7800 


SEPTEMBER 1981 | 127 | 


Free! 


Edmund Scientific 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. . Today! 


Rush me your free catalog! 

Name 

Address 

City = 

State Zip 

Clip And Mail Coupon Today To: 


Edmund Scientific Co., Dept. 8210-N-18 
Edscorp Bldg. Barrington, N.J. 08007 


No 226 *1981 Edmund Scientific Co. 


REMOVES VOCAL FROM MOSTS STEREO DISCS 
The Thompson Vocal Eliminator can actually remove most or 
virtually all of a solo vocalist from a standard stereo record and pet 
leave most of the background music untouched! Mot an equalizer! 
can prove it works over the phone. Write or call for a 24 page 


brochure and demo record. 
Write to: LT Sou ; Dept: PS. P.O. Box 338, Stone Mountain, 
A 30086 Phor 404 COST: $295.00 | 


MEAT CUTTING 


Train quickly im B short weeks at Toledo 
for a bright future ipe beget in the vital 
meat business. Big full-time jobs — 
HAVE A PROFITABLE MARKET OF TOUR 
OWN! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
cessful graduates, OUR 58th YEAR! Send 


NOW for a big naw Illustrated FREE catalog. Mo obl 
approved. mA BEIM GF MEAT CUuTTIHMAL 11-01- 
0197T, Dept. 51.T 33 N. Superior, Toledo, Uhio 45504. 


— ud Satellite TV Now 


Better than Cable TV—Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows — worldwide, crystal clear 
reception connects to any TV set. Big (8x 11 in.) 
book loaded with details, photos, kits — 

TELLS EVERYTHING! Satisfaction Guaranteed. 
Send $8.95 TODAY! Add $2.00 for 1st class (air mail) or call 
our 24 hour C.0.D. rush order line (305) 862-5068. 
GLOBAL ELECTRONICS, : 

PO. Box 219-A, Maitland, Florida 32751 


WINDWATCH™ 


ANEMOMETER- WIND VANE > 


Protect Your Cash And 
Valuables Against Theft 


with the original 


| 9. 
WALLI j ™ 
emus + Ks) 
— 5| 


Clever hide-away defies detec- 
tion. Only you know its secret. 
Only you have its key to lock, 
unlock it. Easily installed, with 


show wind 


Neon lights in indoor indicator speed and ns. 

cp eI ny || PAo TXEA, 

case. or wali moun i 14.99. 

of durable aluminum with ric parts enclosed in rigid | iue NT 

vinyl assemble and install. Attach di 

to roof or pole. Comes with wire and materials for instal 

lation up to 60 feet. Uses regular 120V AC. Unique low amp FL, IL, NY, 

circuit for absolute safety. A fascinating home addition. Five add sales ie Send to: 
ited guarantee. 15 day trial. Satisfaction or money 

beck. Only $34.95 plus $2.00 shpg. Check, Visa/Mast. Chg. TMM WALL-IT, Dept PS091 Ju 
umber and E mca ye ashe cnr Sm P.O. Box 9569, New York, NY 10249 | + SHIPPING 

WINDWATCH MFG. Texas 


Harness the Free Electricity | 
" pronun you with a 
“Sup DIhermax Low rpm 


Generator. 


The first responsive 
dc generator designed 
especially for the new era of 
small-scale renewable 
energy systemis. — 


47,” * 314" 
Rated: 25 W, 12 V 
Peak: 150 W, 100 V 


Take advantage of the free power aroünd you...wind, water, even $ 


pedal power! The Thermax TC25Glow pta generator is id for. | 
small backyard energy systems. y 

Perfect for owner-built systems. The hernia generator is 
affordable, sensitive and delivers 12 volts at only 400 rpm. Effective in 
low rpm systems, hook up the Thermax to a small windmill and start... 
generating electricity. It's as simple as that! Free Plans ($9.50 value) « 
show you how. Powerful. DC generator with external flux ring for ~ 
added power. So sensitive, acts like a selsyn when connected to à small. 
dc motor. 

Many practical uses. *Recreational vehicles *Marine platforms, 
lights *Many agricultural uses; electric fences, pumps. High ped 
yield...Low rpm. A 

Only $69 (2 for $130.) with complete users guide affa ohe set of Free. ; 
Plans ($9. 50 value). Please le choice of eds 


Send this coupon today, or call toll free to charge, 1-800-451-3402. (Sorry, order desk 
cannot answer technical questions.) In Vermont, 1-802-658-1098, 
in Canada 1-613-678-3322. 


Please send me.  Thermax TC25G generator(s) for only $69.00 each (2 ii 
$130) plus $4.00 each shipping and handling. Vermont residents add 3% state tax. 
Total enclosed $ . Ç] Please send me more information. 

My choice of Free Plans is: [] Wind Power [ ] Water Power [J Pedal Power 
Name: 


(0| a — = 

ts ncc rl eun er HE ot 
an Satisfaction Guaranteed. Allow 2-4 weeks for delivery. 

Thermax = Thermax Corporation 


Dept. PSH, One Mill Street; Burlington, Vermont 05401 
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Fire quencher 
[Continued from page 77] 


fuels. However, while these were 
effective in reducing fires, they were 
incompatible with aircraft engines 
and their associated systems." 

By early 1972 these problems ap- 
peared solved with the introduction of 
high-molecular-weight additives 
whose viscosities were similar to those 
of conventional fuels. But these failed 
during a test crash in 1973. 

Studies during the mid-1970's con- 
centrated on developing better under- 
standing of the fuel breakup and igni- 
tion/flame propagation. A prototype 
wing-spillage test to simulate air- 
craft-crash conditions was developed. 

Then, in 1977, a fiery collision 
between two Boeing 747's on the run- 
way at Tenerife in the Canary Islands 
prompted a stepped-up program to 
find an anti-misting additive. A new 
fuel-spillage rig that simulates a 
crash by spewing raw fuel into an air- 
flow generated by a turbofan engine 
was developed at the FAA’s tech cen- 
ter. This can create a fine mist, which 
is blown back over an ignition source 
mounted on an airplane wing. The 
amounts of both air and fuel can be 
regulated for various crash scenarios. 


FM-9 powder 

This is the rig on which initial tests 
of the newest additive, called FM-9, 
proved successful. FM-9 acts as an 
anti-misting agent. The powder is dis- 
solved in glycol-amin, a carrier fluid, 
then added to aircraft jet fuel in very 
small amounts (0.3 to 0.5 percent). 
The high-molecular-weight additive 
keeps the fuel from forming a fine, 
easily ignitable, explosive mist if it is 
released in a rupture accident. 

FM-9 was developed in England by 
Imperial Chemicals Industries, Ltd., 
as a result of a joint research effort by 
the United Kingdom and the U.S. But 
it will take a few years before the new 
additive can be fully proved. 

Initial tests with a fuel-spillage rig 
that simulates an aircraft-crash envi- 
ronment and with a controlled crash of 
an obsolete Navy plane whose fuel 
tanks were filed with treated fuel 
(photos) have been successful. Future 
tests will include another controlled 
crash using a Boeing 720 transport. 

"We need about three years to get a 
solid data base and uncover all the 
problems," I was told by Bill West- 
field. "The additive works with Jet A 
kerosene fuel but not with high-test 
gasoline, because the vapor pressure 
is too high. It will probably be seven or 
eight years before it can be introduced 
into general use.' LES 


mm 


EQUIPMENT AND 
TRAINING NO OTHER 


EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 


Explore micro- Y GENE | IM 5 n-ove 
computers, digital i — e chori B | mí | NTS's Master Course in 


; i Gub RR ies E E 4 EE | Microcomputers now 
systems and more, 4 inier inci metti ctn B 4 EE | includes this remarkable 


H 
LIIS per IPTE 


with state-of-the-art | ——- B MOM seokton computer 


nut : | | Features floppy disk 
i cile EA domita eus È IE i storage, “smart” video 
equipment you Mert deri snd reris i starala far ondigi- —— Lf. terminal (terminal has its 


share one with computer as 
do most desk models), two 
Z80 microprocessors, 16K 
RAM expandable to 48K, 
professional keyboard. 


build and keep! : E ER, ind S Tes i own microprocessor, doesn't 


Digital Multimeter 


The new H89 (pictured above) is here 
and NTS home training has it! Ari exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 


1 


FM Transceiver | irri 
LL = 


Our new full color catalog shows you 


areas of electronics, NTS has many pro- > : what each course covers, and identifies 
grams to choose from. And they include the Besides the latest in microcomputers, every unit of equipment included. Send for it 
widest array of solid-state and digital Students may work with the NTS/HEATH today and discover for yourself the many 
equipment ever offered by any home- digital color TV (25" diagonal with optional advantages of NTS electronics training, and 
study school. programming capabilities), digital test how you can benefit. 


equipment, an NTS/Heath 2-Meter 

FM transceiver, plus much more field-type 
equipment to make your.training exciting 
and relevant. 


Each NTS program uses step-by-step Technica Trade Since 1905 
lessons and manuals to guide you through | A000 t.FIGUCROA, LOE ANOELES.CA 0053 T 
experiments, testing, and kit building as you NO OBLIGATION. NO 


develop skills. The NTS Project Method of SALESMAN WILL CALL 
training is one of the many reasons students APPROVED FOR i 
quickly acquire practical know-how. VETERAN TRAINING. 


NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Dept. 202-091 
Los Angeles, California 90037 | 3 

I Please rush FREE color catalog on course checked below li 

O MicroComputers/MicroProcessors [C Auto Mechanics 


Simulated TV Reception 


L] Communications Electronics O Air Conditioning 
O Digital Electronics O Home Appliances 
L] Industrial Technology [1 Color TV Servicing 


: 2" : Name eee eee 

= fo oer nme | 
$ Ape City " | 
JP State e. —] 


O Check if interested in G.I. information. 
C Check if interested ONLY in classroom training in Los Angeles. A 


Zi 


For every m 


who has ever wanted t to build 
his own home. 
With his own two hands. 


Now this dream can be ' You don't have to be a 
a mim foryou with a "me building contractor. 
| Lincoln Logs "STACK'N BUILD" Mem uA we supply everything you 
Log Home Package. ' “Need from the beautiful logs them- 
You build it yourself... and you don't have selves, to all the hardware down to the very last nail. 
to be an architect. We supply all blueprints, plans You don't need a lot of fancy tools. Just what's 
and easy-to-follow instructions.. probably in your tool box already and a power saw. 
You don't have to be a structural engineer. You do need your own two hands. . . and a 


Our log homes are designed and engineered for little help from a good friend is always nice. 


quick, easy construction in as little as3 weeks. If you ever wanted to build your own home, theri 


You don't have to be a designer, but it helps to — ,,.. ,. 
know what you want. Lincoln Logs will even assemble IP tmt or you ty malis your mowe do Lincolit Logs. 


a custom log home package based on your interior Send just $5 for your complete Log Home 
or exterior configuration AT NO EXTRA COST. Planning Kit to: 


THE ORIGINAL 


Lincoln Logs Ltd. 


9 SPRING HILL ROAD, 
CHESTERTOWN, N.Y. 12817 


You'll find such unique 
products as veneers and 
inlays, mouldings, fine 
hardwoods, furniture 
trim, and beautifully 
detailed wood products, 

Plus tools, specialty 
hardware, finishing m 
supplies and how-to | 

books and plans, Our 


^Star View. —. — 
$y stems 


H&R COMMUNICATIONS, INC. 
| Route 3, Box 1 03G ~ Pocahontas, Arkansas 72455 


introduces the 


MODEL 12K 


| ! fully illustrated catalog 
SYST E iyi "P" has over 3,000 products 
A complete home satellite for vou und and ; 
receiving system that you can experi WOOaworkels. 


assemble yourself as a week- 
end project. I IITDUIIILIIICTUTE 
Please send me your new 1982 catalog. 
| enclose $1.00 (for third class post- 
age) or $2.00 (for first class postage). | 


Why spend $7,000 to 
$10,000. Why pay somone 
else to install it. Do it yourself 
in a week-end and save. 


oncy $2,400.00 Name | " 
ek HEUS. UPS SHIPPABLE „af prre 
KIT CONTAINS 
*12' Antenna * All Miscellaneous Cable | City/State/Zip Code 
*AZIEL Mount and Connectors Needed 
024 rr Receiver * Everything You Need 7 | à 
.1 * No Special Tools Needed Then Dept. D509 
i * Feed Horn | | * Complete Antenna Weight Only 125 Pounds ^ i 4 21801 Industrial Blvd. | 
Manufactor Direct Pricing: $2,400. DEALER Rogers, MN 55374 
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800-643-0102 or 501-647-2291 "vire 


 Lose4-6 inches | 
of bulging fat! 


Let the Waist Toner System 
reduce a combination of your 
waist and hips, scientifically! 


That's right! 4-6 inches starting the very first day! 
- Science has known about this principle for years. In 
fact, right now, professional and amateur athletes 
the world over are using it in their training pro- 
ams. Many famous entertainers who have to trim 
own fast rely on this method. Now you can use 
your body's own heat to melt away inches in areas 
of specific fluid retention like the waist and hips. 
And, Waist Toner comes with its own 5 minute ex- 
ercise program for you to shed unwanted pounds 
and lose unsightly inches even more rapidly. 
Real People Lose Pounds and Inches! 
Here are the impressive stories (all sworn and nota- 
rized) of a few outstanding users. Everyone may not 
do as well, but if they can do this well, just think 
how many pounds and inches you will lose quickly 
with the Waist Toner System! 


Before 


After 


Mr. Douglas Fink— Asheville, N.C. _ 

[lost 6 inches in 16 days! I've worn it to work, playing soft- 
ball, tennis, exercising, and just about anything I want to do. 
My weight dropped 16 pounds! I lost 4 inches from my waist 
alone!" | 

Mrs. Mildred C. Cable—Land O'Lakes, Fla. 

"I went from a size 201/2 dress down to a 12! I tried every 
method. With Waist Toner, the exercise program and a sensi- 
ble diet, I lost 52 pounds! I lost 8 inches from my waist and 
11 inches from my hips!" 

Dr.]. Lee Briers—New Castle, Delaware 

“T lost 5" from my waist and 6" from my hips over a 12 day 
pee averaging 10 minutes per day. My weight loss was 
4 s" 


Robert N. Nilsen—Mechanicsburg, Pa. 

“Tlost 9 pounds and 4 inches off my waist in 2 weeks! It's just 
unbelievable that it took so little time and effort!" 

Don't Hold Fat In . . . Lose It! 

If you want to go even further, the Waist Toner Sys- 
tem will do it with you. Our rubberized construc- 
tion allows Waist Toner to adjust to your new size as 
you shrink away. And your waistline, hips, and 
other problem areas will continue to shrink when 
you use the Waist Toner System lo-cal eating plans 
that won't leave you hungry. You can use it as often 


GS Check Your Car’s Entire 
«o 5 ah 


oe Electrical System in Seconds! 


CAR COMPUTER 


Battery X Alternator x Regulator x Carburetor x Ignition 
The Only Car Accessory Detroit Left Out! 


Have no more fears of being stranded because your car battery is dead. 

With our solid state Car Computer you can test the condition of your 

battery Bags in seconds, at any time, even if you've never 

changed a flat tire. Simply plug this pocket-sized "brain" into 

your cars cigarette lighter and you'll get instant readout 

as to the condition of your entire electrical ! 

system; battery (weak or strong), alter- 

nator, regulator, carburetor and igni- 

tion. Major auto companies have 

computers in their repair 

shops for just this purpose. 

Now you can have your 

very own Analyzer, 

and it's all computer- A. 

ized with LED read- 5 

outs. No mechanical 

rts to cause trou- 

le. You never have to 

rely on unreliable me- 

chanics again. With 

our Car Computer you 

knowifyoureallydoneed ~~ 

a charge or a car battery; and 

you'll know it conveniently in ad- 

vance. Stores compactly in your glove 

compartment. Ideal for cars, vans, 

campers, trucks. 


D $12.95! 


Amazing 

5-Year 

Moneyback 

Guarantee 

= You must be completely satis- 

ä fied with the way Car Computer 

| checks your entire electrical system or 

send it back anytime in the next 5 years for an 
immediate refund of your purchase price. 


© 1981 Consumer Technology, Inc. 2105 Lakeland Ave., Ronkonkoma, N.Y. 11779 


The Amazing Electronic Brain 
with Instant L.E.D. Readouts! 


Tech./Direct , Dept. TMN134 


as you need it to keep those inches off. | | 

Melt Awav Inches or Pav Nothing! 2105 Lakeland Ave., Ronkonkoma, N.Y. 11779 

We will ake the risks! s r the s | Gentlemen: Enclosed please find my check or money order for$12.95 plus $1.50 p&h N.Y. residents add sales tax. 
Waist Toner System for a full Please rush my Car Computer which | must be completely satisfied with for the next 5 years or | can return it for immediate | 
60 days. That's right 60 | refund of my purchase price. | 
days. Simply use it as di- 4 | 

rected whenever you (8-9 4 x | Name » . Address à | 
need it and we guaran- LE 5€ bh. 

tee that you will lose i ex `| | 
excess pounds and NE — State Zip i 

unsightly inches. In à | € versi " ! i 
fact, you will be to- ; | LAS USUS ee ee Ce TC Ce Ae Oe) ROEUMECSO 
tally delighted or * 

just return it for a i| 

prompt refund of 


your purchase | 
price, no ques- 
tions asked. The 
risk is ours, so order 
now, and start losing 
unds and inches 


ast! 
1987 Manufactured exclusively 


[Waist Toner, Dept. AMN 134 l 
[| Po. Box 4228 Springdale, Conn. 06907 i 
Sirs: I have enclosed my check, m.o. M.C. or Visa info. 
I Please send me the Super Action Waist Toner System which 
||] mey use for 60 days at no risk. If for any reason | am noti 
satisfied, I'll return it for a prompt refund, no questions 

lasked! N.Y. res. add sales tax. 


[Please give us your waist size: Men's Women's 
Rush 1 belt at $14.99 plus $1.50 p&h. 


w Over 153,00 sold . . / d 
» $14.99! 


" "At 


[ (Save $3) Rush 2 belts at $27.99 plus $2 p&h. 

[Name 

Oe er 
lcity. 


[Code107 Canadian residents add 25%. Send to 280 Havelock St. Suite i 


oe di. 19019 MEH 


A radio as small as a key! 
To prove it, we'll attach it to a key chain, free! 
p pet Yes, a real radio with a riae epon 

m 4 ^. anytime. You receive the full range of A.M. 
^ stations so loud and clear, friends won't believe 

their ears! Comes with easy to replace |.5v 
batteries. Only $12.95! — 


= — u€— — a-——À u€—— a€—XX ee ee ——— -—— —— ee ee ee 
| Tech/Direct, inc. Dept. WMN134 
i 2105 Lakeland Ave. 
Ronkonkoma, N.Y. 11779 : 
Sirs: | have enclosed my check or m.o. for $12.95 plus $1.50 
[ p&h. (N.Y. residents add sales tax). Please rush me my mini- 
radio which | may use for a full 30 days. If | am not totally 
satisfied, | may return it for a full refund. 
| O (Save $3) Rush me 2 radios at $23.95 plus $2 p&h. 


Only Name 
3/4" x |!/3" x | 3/4" | Address 
um | State Zip 
© 1981 Consumer Technology, Inc. 2105 Lakeland Ave, Ronkonkoma, N.Y. 11779 * (#878) 


GARAGE DOOR OPENERS 


eum 


=. 


e Buy Factory Direct a and Save 
E Thousands. InUse © Free Brochure 

e Easy Homeowner Installation | 
e Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. PS981, Baroda, MI 49101 


Underground 
Homes 


o The Primer To Earth Sheltered Living — 
24 Page Booklet gives basic information on 
un homes — advan site 
selection, planning. financing. buil tips. 
construction and landscaping. 13 ppd. 

[] Plans For The Future — 
as ge Book anes deg color renditions of 

Herent un und home despos plu us 
Ses plans. Blueprints avallable. piua 
Order Today! Satisfaction Guaranteed. 
irren. irren Homes * Dept. PS9 


Build Your ( Own | 
Grandfather Clock | 
Prices Starting Under 


"200 


wee (including movement 

! and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality 

e Factory direct prices 

e Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


EMPEHOH? 
CLOCK COMPANY 
[ WORLD'S LARGEST MANUFACTURER. 
- OF GRANDFATHER CLOCKS 
Dept. 927 Emperor Industrial Park 
Fairhope, Alabama 36532 


134 | POPULAR SCIENCE 


RR $ STOP BUYING LIGHT BULBS? | 
m 4^ Almost!! Get 3 times the life trom STD 
| j base incandescent bulbs up to 150 


watts (not 3-way bulbs). Industry proven, 
LITE PRESERVERS install in seconds, 
last the life of the socket. 


LITE 
PRESERVEH 


10. York, 
10 for 20.99 Allow 3-4 wks for del. 


sales tax 


New Prefabricated Kit 
WEEDHOPPER-C 


Easy one day assembly. 
Fly it without a 
license. 


Weedhopper kit goes 
together with hand tools. 

Will carry 220-Ib pilot up to 50 mph. Price: 

$3,795. Write for information. 

Weedhopper Of Utah*Box 2253-C*Ogden, UT 84404 


STAINED 
GLASS 


Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


- Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


The Affordable 


SOLAR ROOM” 


is a Dependable 


HEAT MACHINE 


and converts toa 
Shaded Screen Porch 


and qualifies for the 
40% TAX CREDIT! 


It's also a Greenhouse! | 


hu The ‘‘passive'’ SOLAR | 
ROOM has been tested | 
` for over 3 years under | 

auspices of the Dept of 

Energy and demonstrates 

the lowest cost per solar BTU 

in the market. One week-end installation. 


100% Money Back Guarantee 


send for FREE Color Brochure 

or $2.00 for Installation Blueprints/ 
| Owner's Manual. 

Dealers CALL (505) 758-9344 


| SOLARRESOURCES, ~ = F 
Dept PS Box 1848 SS 


Taos, New Mexico 87571 


Have your own profitable business 
MAKE MONEY with 
WROUGHT IRON DECOR 


Make Fruit Bowls, Baskets, Lamps, Candelabras. 
Sconces, Furniture, etc. Propects are functional, 
decorative and highly saleable. 

Send $1.00 for complete catalogue featuring: 
Tools, Books, Materials and Supplies. 
Instruction Baoks contain Photographed Detailed 
Step-by-Step Proceduras. 


i» 


KOSY CREATIONS .59;8ex693. 


SAVE ;857. 


GOV'T SURPLUS oc NEW EQUIP'T 


Peete tt T 
 SATALeGS 


[Oe FL UM 


id ( ITEM pioi j Ls Hew, Factory Burphas. BENIN 

Motorize bicycles, scooter, chüdrens aufer. pou P EA E i 
Drive pumpi, fools, comprado. Oparcie on DEET 
TVD, 2400-RPM or J6-YOC, 3600-RPM. Pow Lk Fi ics 
1/2-MR, High torque. Shoft diom., 3/4". Flange 

mig. à" diem. Motor 3-1/2"' diam. x ? " long incl. MUR WE TuNE INVE S ap 
shot. Skog. 13 lbs. kerma Retell Gror $160.00 MOTORT LEEI 


B SURPLUS CENTER £ PS ence 


24 portable bins with rack, All 
metal with enamel finish, Can be 
mounted fo wall or fable. Hack 
size 14-1.4^x 13-518" x 19-12 
Binsize 1-518 x 2-518 x 4-14" 
Send check or money order for 
$15.85 plus $2.00 for post, & 
handling tà 
Dietool Mfg. Co., Inc. 
2860 Marlin Crt. 
Grand Rapids, Mi. 49504 


(parts & tools not inc 


COUNTERFEIT GUNS? 


| FULL-SIZE PRECISION METAL REPLICA MODELS* | 
These working metal models of classic firearms look, feel, weigh | 

| and handle like the originals and consist of over 30 blued, 

j machined-metal, hand-assembled parts. You can spin the | 
cylinders, work the slide actions, release the clips and “field- 

| strip" these models. CANNOT CHAMBER OF FIRE REAL AMMO. | 

| 

l 


—, MONEY BACK | 


ue ma IF YOU'RE NOT | 


SATIS 

| wt: 3 Ib ibs. Aji 

| THOMPSON 

| MODEL 1921 
As used by FBI & US 

| combat troops in WWII. — 
R700 $159.95 


DELIVERED FULLY ASSEMBLED 


——— ae 
p 


| GOVERNMENT .45 
Standard sidearm of GI's 
and combat troops. 

| Loth: 8.5* Wt: 2.5 Ibs. 

| R300. aaa $47.95 Over 
(Add $3 postaga/handling) — 30 Parts 
SEND FOR FREE CATALOG OF MD ai 50 

I CLASSIC FIREARM MODELS AND 100's 

| OF MILITARY COLLECTIBLES SOUVENIRS 


| THE COLLECTOR'S ARMOURY, Dept. PS 
| Box 1061, 800 Slaters Lane, Alexandria, VA 22313 


La oe CL HONEY BACK, LESS POSTAGI IF NOT SATISFIED) m mme et mmn oe d 
AUTOMATIC — - 
ALCOHOL 

:10.95 


TORCH 
WW SAFE CLEAN BURNING*INTENSE HEAT 


A PRACTICAL TORCH FOR ELECTRICIANS 
RADIO & TV. TECHNICIANS. MECHANICS 
GUN SMITHS, REPAIRALEN AND HOBBYISTS 


i 
1 
! 
l 
| 
l 
| 
I 
| 
| 
| 
i 
i 
i 
| 
| 


Now you can solder, broze and weld 
miniature paris easily ong economically Sim- 
ple la operate Completely automatic no 
pumping, priming or blowing Uses denatured | 
or commercial ALCOHOL Constructed to 

last for years. FULLY GUARANTEED 


LITE. Al ALCOHOL FUEL Pint can with eosy pour spout 


ALCOHOL TORCH 
LITE-AL FUEL 
TORCH £ FUEL 


$10 9$ PLUS $1 50 POSTAGE HANDLING 
12 7$ PLUS $1 50 POSTAGE € HANDLING 
113 50 PLUS $1.50 POSTAGE & HANDLING 


hend check of money order (n 


PRODUCTION MACHINING 
Route 8. Bax 297 
Kingtan N cC 2850] 


-a umm 


M 


e PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED STOVES 

* TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MORE HEAT WITH 
LESS WOOD 

e BURNS VERY LONG WITHOUT ADDING 
WOOD 

e ENGINEERED TO PREVENT DRUM 
BURN OUT 

| ® TESTED TO ULL. STANDARDS 

e EASILY HEAT YOUR BIG FARM BUILDING 


SPECIFICATIONS 


*Heating Capacity: 152,000 BTU/hr. bottom drum 


243,000 BTU/hr. double drum. 

«Construction: Door, door frame, flue collar, draft 
control, internal draft channel of 13 ga. steet legs, 1/8 in 
steel hinges, latch, catch of 3/16 in. steel nuts and 
bolts. Top Drum: Connector flanges. pipe assembly, 4 
nesting brackets, nuts and bolts. 

| "Guarantee: l-year trial offer. 10 years against failure. 

*UL testing conducted by RF. Geisser, Engineers. 


PRICE: 
DELIVERED FACTORY 
TOYOURDOOR PICK-UP 
Bottom..........$38.98........ $34.95 
LC ere $20.98......... $17.95 


VISA AND MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 

(INSIDE OHIO CALL 1-216-236-5021) 

or SEND CHECK OR MONEY ORDER... 
Sorry, no C.OD.s. 


OUR 25th YEAR 


m 


FREE info. about 55-GAL HEATER (SHOWN), 
heating water, drying wood, fireplace-to- 
woodstove. 15-30 gal. kits also available. 


SOTZ GARAGE SHOP HEATER - 


5 | bottom kit 
34.95 = 
m a pick-up 
Before you spend $5OO to $600 ona 
wood heater, try the Sotz Heater Kit for 
under $6O...at our risk. If (within one year) 
you don't agree it out performs any wood 


heater money can buy, or (within 10 | 


years) if the kit cracks, warps, or burns up, 
your money will be refunded, including 
shipping charges. 

Kit converts a 55 gallon drum (not 
supplied) into a high capacity wood 
burner. Features large 1134" square door 
opening, cam-lock door catch, and 
spark-proof design. Patented internal 
draft channel, draft control, and airtight 
design allow controlled, efficient heat, 
while limiting metal temperatures of 
barrel, to prevent burnup. 

Use of draft control allows you to heat 
large or small areas. Basement installation 
heats your entire home. Great for your 
garage, workshop, or cabin. Top drum 
squeezes 60% more BTU's from heat 
normally lost up the chimney. Heavy steel 
kit bolts together quick and easy. 

Thousands in use by U.S. Army, Navy, 
Depts. of Nat. Resources, Agriculture, 


Federal, state and local government 


agencies. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


SOTZ MONSTER MAUL 


— Fe oa 
ee. 2 a. ETT 
sore 


SPECIFICATIONS 


Weight. Head-12 Ib. (Total 
weight 15 Ib.) 

Construction: High-carbon steel 

head, hardened edge. 

High strength steel 

handle. 

1-YEAR TRIAL OFFER 

+10 years against 

failure. 

$19.95 Factory pickup. 


Guarantee: 


Price: 


$24.95 Delivered to your door. 


VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 
Inside Ohio 1-216-236-5021 
OR SEND CHECK OR MONEY ORDER. 
Sorry No C.0.D.'s 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


FAST-N EASY WOOD SPLITTING 


M 2 4.95 DELIVERED 


e Splits most logs in one lick-worrt 
stick, 

* No struggling lifting heavy logs up 
to high priced power splitters. 

* Drop ‘em, saw ‘em, stand ‘em up, 
and split ‘em! 

«Forget about lost, stuck, or flying 
wedges. 


e«No gasoline, no set-up, no take-. 


down. 

* No wooden handles to replace. 
* No gimmicks. Just simple physics! 

We at Sotz have been making the 
same quiet offer for years: Try a 
Monster Maul at our risk! Within one 
year, if you don't think it's the fastest, 
least tiring method of splitting fire- 
wood, let us know, and we will give 
you your money back, including 
shipping . . . . Plus, ifs guaranteed 
against failure for 10 years. 


OUR 25th . 


qur d Wap 
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NOW! Get n on a 
PROFITS in, MES 


REPAIR! 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about it... a5 a small engine pi LUI Can cash in 
n = huge demand for qualified men in of America's 

est growing industries. You'll be able [^ ” Command top 
es rates of from $10.00 to $1500 per hour—and that's 
just or labor. A FUR gy sams as LETS as $17.50 for 
ess than an p e engines and accessories 
will add even p to to the 


Plenty of business walting for qualified men. 


46,000,000 Small eee ee m 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With ‘fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers, 
tillers, Dor ait pr i , garden tractors, chain saws, mini- 
bikes, les, generators, oe paint Sprayers, Snow- 
blowers....the list is almost 


Professional 
Tools And 
Equipment 
PLUS eo 
HP Clinton A eiit 
— Ehe it n= 


ee iiiki 


BEL SS DE aie 


All YOURS TO KEEP- 
„n All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have 
e. You can master this profitable trade right at home 

in your spareime Lessons are fully illustrated...so clear hi 


can't go wrong, and with our famous ‘leam- -by-doing' 


ctia ‘hands-on’ gorii We "P Show 


how to ge business, what to charge, where to get supplies 
„all the inside tricks of the trade you need to 
assure success right from the start, 


Send for FREE Facts —Do it TODAY! 

NO Obligation -— NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive Jui information 


k | | 
O YES please send me the FREE booklet that ives 
B full details about starting m own business g 
E Engine Repair. | understand there is No Oblig 
g ‘hat No Salesman will call on me. 
tl 
E 
E 


L 
L 
L 
ation and g 
i 
i 
i 
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any prior | 


= THIN 
= SOLAR 


^4 | 12/24-Hour Quartz 


pars) Alarm 
ux | Chronograph 


Now with fashionably thin styling, 
long-lasting solar power, 12- or 
24-hour selection, alarm and full 
chronograph. 


Featuring: 
e Famous Quartz Accuracy to +5 
seconds a Month 


Thinnest Solar Alarm e Built-in Electronic Calendar 
Chronograph Available iaht [i imer Viu 
a Tus Price! e Night Light for Evening Viewing 


e Constant LCD Display 
88 @ Day of the Week Indicator 
$ 3 9. e Easily Adjusted "Snap" Type 
Bracelet 

Solar Power is now combined with remarkably thin styling and 
famous quartz accuracy in our best selling 12/24-Hour Alarm 
Chronograph. A combination that Seiko and Citizen can't match. 
even at $200 ini 


LI 7 Hour Mam — Pleasant. but effective, ami e can bs Dres 
for any minute of day or night. Constantly read indicator lets you 
know when il's set. 

e 12/24-Hour Selection — You get conventional 12-hour time 
or 24-hour military time at the touch of buttons. Switch back 
and forth as often as you choose. Or, leave it on 12- or 24-hour 
time for as long as you want. A must for pilots, military person- 
nel or anyone who needs the option of 12 or 24 hour time. 

e Powertul Solar Recharger — Fully recharges itself even in 
artificial light. Power that's guaranteed for three full years with 
life expectancy of many more. No more troublesome battery 


! charges! 


e Full 12-Hour Chronograph — With 1.10 second precision, 
add time and lap time. Add time lets you time everything from a 
telephone call to a trip... up to 12 full hours. Lap time lets you 
time each component within an event. Ideal for production man- 
agers, coaches, sports fans, anyone with a critical time depen- 
dent activity. 


e Continuously Shows: 

e Hours, Minutes and Seconds 

e Day of Week Flag 

e AMPM Notation in 12-Hour 
Mode 


| - a 
Sus Mon Tues Wero Taufa Set 
Aj Ahy 


-a Quartz Accuracy — to +5 seconds a month. 


= "m 
e Month, Day and Dale — at |9/»Mox Tus Wio Tru Fm Sar , 
the push of a button. | 


9:18 


Shown: September 18 Tuesday 


COMPARE THINNESS! 


Thinnest Solar Alarm Chronograph available at this low price. 


Seiko $250 10.5 mm 
Citizen $255 11.0 mm 
Texas Instruments $125 120mm 
Thin Solar $39.88 95mm 


e Handsome Styling — Crafted, quality stainless steel back and 
bracelet. Optional goldtone model now available with 3 micron 
quality gold plating at $ 44.88 

15-Day No-Risk Trial — Try it for 15 days. if you're not com- 
pletely satisfied with its quality and features, return it to us fora 
prompt refund of your purchase price. In addition, there's a full 
One-Year Manufacturer's Warranty against defective parts and 


| workmanship. 


Easy To Order. Just call our toll free number below, or fill in the 
convenient order form. Order yours today! 


-—-— -—A u-— c— cÁ— c — o A — A— AA AA— — -X-— A —€— —— ——X a ee ee eee -——— — -— a m E ee A ee ee ee 


MEDIA MARKETING, INC. 


11350 Pagemill Road, Dallas,, TX 75243 


 ] Yes! Please send me Thin Solar 12 24-Hour 
Quartz Alarm Chronograph(s), with 15-Day No-Risk Return 
Privilege, at $39.88each, plus $2 50 postage and handling. 
Texas residents add 5% sales tax. 

| Silvertone | ! Goldtone $44.88 


Name —. 


PU te | 


City _ 
CL | loc ccc rr |» 
 j Check or money order enclosed 
For even faster service. charge to: 
"| Master Charge Visa Expires 


Account # 


Signature 


ORDER TOLL FREE 1-800-527-7066 — 
In Texas Call 1-214-349-3120 
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THE MOST ENERGY 


BUILD 
EFFICENT DOME 


You can build this unique dome with 6" polystyrene 
panels covered with steel mesh and 2" of concrete. 
The result is greater strength, better insulation and 
less maintenance, Choose from different sizes with 
several floor plans, kits are available for faster and 
easier construction, To learn more about the most 
energy efficent dome, send $4.00 for planning kit, 
AMERICAN INGENUITY INC, Dept, PS-1 
401 M, Harbor City Blvd,,Melbourne, Tl, 32935 


Print For Profit 


Cards; stationery; envelopes; ad- 
vertising; labels; tickets; QSL cards; - 
announcements; greeting, sympathy, 
prayer cards; tags, etc. Save monay. 
n a Printing Business. 
We supply everything direct from w 
factory. Easy instructions. Also 
raised printing like engraving. PE 
Have home shop. Add to income. Es cri | SHOR 
Send 25¢ for catalog. E S = 
Kelsey Presses, 81-CI, Meriden, CT 06450 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot!. ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00] 
sat ual 


MACHINERY COMPANY 


CONCRETE 


WOODEN 
"Parts & Patter ns — 


4 oue- Builtetoys. v^ | Ine x 


Hittin GREAT OUTDOOR FUN. PTTTTTTITITITTIT 


SEARCH ELECTRONICALLY FOR ... gold, silver, 

coins and relics with White's Electronics mineral/ 

metal detectors. Pays tor itself. U.S. Patented. XC. 

For your nearest dealer EET Wt 

and free catalog 

"uw CALL TOLL FREE 
à 1- 800- 547- 6911 


. Tahoe as CA 05790 


z—mm aa a dH 


TLL odii Home, OR T — 


ELECTRIFY YOUR BIKE! 
PEDALPOWER's exciting new bike drive tames 


Qi: tough hills. Be independent! Shop when you 
PENA want. Fits all bikes and Adult Trikes. Installs in 


minutes. Thousands sold. Recharges over- | 
nite. Travels 100 miles for a dime. 


For a free catalog call or write: 


PEDALPOWER 
3290 Mantua Blvd.. Sewell. N.J. 08080- + 1-800-257-7955 


[L STRUCK KIT, Dept. PS91 


Splits 
EASIER & FASTERI 
Loa SPLITTER! 
Timm 


plus $8 atch tou of 
; T | 
car or light truck ( Pa 

send 6% sales tax. cbe dae 


self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Pa. 19530 


= PORTABLE ELECTRIC POWER | 
Ue. Build your own 110-Volt Electric 
Plant from used parts. Will oper- | 
ate lights, power tools, heating | 
units, brush-type elect. motors, 


plus charge batteries and arc 
weld. ideal for boats, campers 
and portable shops. Plans $9.95 
check or M.0. CHAPALA CO. 
1020 East Irving, Tustin, CA. 92680 


“aie 


FREE HOT WATER se” f= 
«t HOLLY HYDRO HEATER | -in 


present wood stove or furnace, tor Melis 
rs ad e Piping het water an abend practi 
Prices range from $109.75—$1 25.465 (depending on size) 


Sarin a go 


— Portable o Steam Cleaner 
in 60 seconds 


CLEAN: | 
Engines, Air Filters, Lawn Mowers. 

m. 3year guarantee on fire box, coils. Uses | 

p liquid soap, propane fired. Weight 120 Ibs. 

WE Auxiliary pump required on low water 

. pressure. 


| WEDCO MFG. INC., Dept. 5-10 
!—. Scott Lane « Box D, Jackson, WY. 83001 


Components 


Prices. Send $1.00 for 60 
Catalog. Y Send $100 for $0 Page. 


EWPORT ENTERPRISES, INC. DEPT C 
3353 We Burbank Bivd.. Burbank, Calif. 91506 


FREE witN START MAIL ORDER 


HOME IMPORT BUSINESS 


|| IMPORT 
I'll send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stock. World's most famous importer 


will guide you. Clip this ad, good for free sample and 
big Free Report — tells all! Offer limited to adults. 
Mail this ad today, THE MELLINGER CO., 6100 
Variel Ave., Dept. W2249, Woodland Hills, CA 81364. 


| REPAIR HYDRAULIC JACKS 
Earn while yeu lean | n Mil 

| lig jack ito Service 

stations trucking b body : shops, 

ngger x. factories and farms need sery 

MONEY (dino: mokal which vou ean learn 


to repair. We show you HOW. Star 


ir 
spare fime in your basement or ga 
rage. Big opportunity for mechanics 
ACT NOW! Write for folder No. PS9 


and tree bonus eher E. 
HYDRAULIC ABK REPAIR MANUAL co., INC. 
G. P. O. BOX 3 * STATEN SLANU; N. Y. 10314 


SAVE 


Assemble our unique Magnatrac — eie. 
Tractor Kit. Buy factony-direct. 

Catalog of Kit construction 

and uses — $.75. "Build-it-yoursell" 
Plans — $7.00 (refunded on any purchase) 


Cedarburg WI 53012 


@ READ THIS AD 
@BEFORE ANY ENGINE REPAIR 


DIL ANALYSIS CAN SAVE YOU TIME AND MONEY! SEND US & SMALL 
ENGINE OIL SAMPLE. OUR EXPERTS CAN TELL YOU ALL ABOUT TOUR 
ENGINE'S CONDITION THAU DEL. ANAL YSIS 


TAKE THE GUESSWORK OUT DF REPAIR WORK = PIND THE PROBLEM 
ULNCKLY & EASILY. 


WE SUBIT YOUR OIL SAMPLE THAU 27 LAG TESTS & SEND YOU EASY- 
TO-READ EVALUATION & LAD FEPORT. $15 COMPLETE. PROMPT SEA- 
VICE = MONEY BACK DLIARANTEE, 


ALL LAB REPORTS CERTIFIED BY A REGISTERED PROFESSIONAL 
ENGINEER, 


FOA ALL GAS, DIESEL, LPG EMTINES, 
GENO ONLY £1 TODAY FOR INFORMATION, 


YOU'I! BE GLAD YOU DID! & - 


bicscience ( 


u—————————————————á—— 
DEPT. A, P. OQ. BOX 1588, COVINA, CA 91722 


E 1,000 Ibs. Fiberglass. Ready to tow. Finish interior only. Write Burra 


UPSTAIRS. .. 


UU en System Antique Camp Designs 


Build Tiffany Style Lamps 
For Hobby & Profit At Most 
Stained Glass Dealers 

BIG COLOR CATALOG $1.00 


H.L. Worden Co. dept PS81 
P.O. Box 519, 118 Main St. 
Granger, WA. 98932 
Telephone 509-854-1557 


FOR THE KIDS—or a Jeep, Pickup, 
Panel Truck, Station Wagon 

peddle power e wood construction 
Plans include all 5 Designs $9.95 
send check or money order for plans 817A to 
J.L, Designs P.O. Box 1159 Alameda, Calif. ák 


TRAILER FOR THE B0's— Burro Travel Trailer kit sleeps four, Under 


PS-9 14143-21st Avenue North, Plymouth, MN 55441. For full color 
| catalog send $2.00 to cover postage and handling. Dealers Wanted. 


RBMAKE CASH 
"CLEANING CHIMNEYS 


It's Here's one heck of 
easy z an opportunity. You 
with the can now live the life 
August West you want to live. And 
System — i work 
a proven <7 when you 
method of want to work. 
cleaning Perform a much 
residential needed service. 
wood-buming Wear a top hat 
chimneys in . to work. And 
less than an clear more than 
hoür. (And the 100 a day! With the 
average charge August West System 
for this service YOU CAN DO IT! 
is $45.00 a flue.) We'll show you how. 
For FREE details on how you can 
BE A CHIMNEY SWEEP 
Call TOLL FREE 800-243-5166 
Call 9 to 5 Eastern time, ASK FOR EXT. 228 


or write: August West Inc. 
Box 603-Dept 258, Westport, 06880 


LIVE VIA SATELLITE TV NOW ! 


‘UNDER S500 DISH ANTENNA 


* FOR ROOF, PORCH, BACKYARD 
| * 90 CHANNEL RECEPTION 


JUST PUBLISHED: 
872" by 11" informative book gives a wealth of updated 


information on «Antennas- Receivers «Low Noise Amplifiers 
» Sources « Services. Equipment» Manufacturers + Much More 


Our book takes the mystery out of the 
sophisticated technology of satellite transmission 
and reception. This volume represents all the 
essential knowledge made easy to understand for 
properly installing a new satellite system. 

Let us show you how easy it is to put together 
and hook up a satellite receiving station so that 
you can enjoy: uncut first-run movies, foreign 
films, Las Vegas entertainment, live sports, and 
much more than anything available from cable TV. 

Everything being telecast anywhere in the world 
could be yours at a twist of the knob. 


Clock Movements 


NUMERALS 
PENDULUMS 
MOVEMENTS 


THE CLOCK COMPOMEMT CENTER 
Depi. A-9 
BOX 458 - Balleville, Mich, 48111 


SHIVISNMOG | 


STAIR-GLIDE ” Stairway Lift 


America's largest selling stairway lift is the 
ideal solution for people who can't or 
shouldn't climb stairs, 


+ Easily installed 
e UL listed 

s Will not mar walls or stairs 

» Economy and Outdoor models available. 


AMERICAN STAIR-GLIDE ° CORP. 


4001 East 138th, Dept. PS-0 
Grandview, Missouri 64030 


i | 
I'e Easy ORDER NOW 
LIVE VIA SATELLITE, INC. 

P.O. Box 2561 Dept. S-9 

| Delray Beach, FL 33444 

| SEND $9.95 TODAY. 

For first class air mail & handling in U.S. & Canada add 52.50 
| u.s. funds. Foreign customers send $3.50 U.S. Funds. Or call 

| our 24-hour C.0.D. Order Line (305) 845-4447. NOW 


| Name 


Address 


Low-Cost 


BUILD YOUR OWN! Complete x$ 
187 page PLAN BOOK shows how. 
Over 150 step-by-step diagrams and 
photos for tested, proven designs. 
Only $8.95 (we pay postage!) Ask for: 
SOLAR WATER HEATER PLAN BOOK 
Garden Way Publishing, 
Dept A921, Charlotte, Vermont 05445 


© 1081 Garden Way, Ine. 


| Develop a profitable second income in your spare 


time making small, unique bandsaw boxes. This 


| unpublicized, little-known technique allows you to 


turn common inexpensive lumber and scraps into 
valuable utility boxes for the home and office. High 


demand in gift shops, stationery stores and craft 


fairs. Fully illustrated instruction booklet of 15 orig- 
inal and profitable designs. Satisfaction absolutely 
guaranteed. Send $10.00 to Box-Art, Dept. C, 
Box 125, Clarendon Hills, Illinois 60514. 


There's only one 


Skachet 


Combination Hunting Knife / 


FREE WATER 
and plenty of it! 


TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 
Drill your 
own well 


and save 2 
hundreds | 


Skinning Knife/Hatchet/ Hammer 


Forged of high 
carbon steel, the 
Skachet edge is 
razor sharp and 
stays sharp. Use a į 
green limb to con- ^ [^w 
vert from a hunting En oa 
knife or a skinning “5i 
knife to a hatchet 
or hammer. The | 
Skachet comes complete with genu- 

$15. 95 ine cowhide leather 
sheath with belt loop 

Sane Sreet or money and snap shut flap. 
where| applicable) to: Only 14 ounces light. 


CHARTER ARMS CORPORATION 
430 Sniffens Lane, Stratford, CT 06497 


- 


THIS MAN IS DRILLING A WELL 
in his own backyard for less than 1/3 the 
cost of hiring a commercial well driller. 
Thousands of home owners are now 
drilling their own wells from 50 to 200 
feet deep! YOU can join them in saying 
goodbye forever to expensive, chemical- 


VALUE PACKED 1981 
AUTO PARTS AND 
ACCESSORIES CATALOG 


tasting city water! . Forget about 
droughts! Ignore summertime water | 
shortages! 

Write or call for a big, illustrated 
brochure and 24-page booklet on how to 
find water in your backyard, and drill 
your own well. The big fact filled 
package will be rushed to you by First 
Class Mail! 

DeepRock Mfg. Co. 


Opelika, Alabama 36802 


CALL TOLL-FREE 


(800) 821-2280 


IN ALASKA & HAWAII CALL (800) 821-3777 
Ask for Ext. 5496 


*Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! 


. M. NOW YOU CAN DO 

E IT YOUR WAY | 
= Repair or customize your 
j auto using quality parts and 

accessories from Rick's. You | 
a can SAVE big money and get 
it done RIG HT when you do it yourself. You don't 
need to be a ‘born mechanic’ or have a huge col- 
lection of fancy tools. Most accessories come with 
easy-to-follow instructions — all you mere to as- 

sure success. 


CALL TOLL FREE 
1-800-228-2626 

7 days, 24 hours 

FOR YOUR FREE 
1981 CATALOG 

or if vou wish fill out and 

mail coupon below to: 


FREE 


CATALOG 


AUTO p PARTS 
ACCESSORIES 


Classics to Lale Mode 


SEND TO: RICK’S Automotive Parts 


2754 Roe Lane — Dept, 2509 
Kansas City, KS 66103 


DeepRock Mfg. Co. 
5496 Anderson Rd. 


Opelika, Alabama 36802 


Please mail your free information kit immedi- 
ately. | understand there is no obligation and 
no salesman will call. 

L] YES, please send me Rick's 1981 Auto 
Parts and Accessories catalog. No obli- 


Print Name gation and no salesman will call. 
NAME : 

Address ADDRESS APT. NO 
CITY __ 

City State STATE 


Zip 
©1981 DeepRock Mfg. Co. 
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NEED THREE PHASE POWER | 


| to the touch. 


— leon Luo, Uo... D " eO 


PROVEN SUCCESS 


For over 50 years Americans 
have been bu — millions of 
pairs — of P Cushioned 


Comfort shoes. That makes sell- 
ing them an ideal way to supple- 
ment your income part time; or 
enjoy the many rewards selling 
full time. Set your own hours. Be 
your own boss. Knapp offers high 


commissions on every sale, 

bonuses plus incentives. No in- 
vestment. No experience neces- 
sary. Free se and training kit 

to qualified applicants. Invest in 
yourself. Y nm your future with 
America's #1 direct selling shoe | 
company. Write: John Learnard, 


Knapp Shoes, ren | 
Centre, Brockton, MA 02401 Tel. 
(617) 588-9000. 


America works in Knapp Shoes. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


| NASER” allows you to.op 
phase deni h thru Th horsepower f rom 


v Colt single phase power sources. Rugged — heav y 59" ' 
duty — patented unit built to give many years o 

satisfactory service. Satisfied users w dE hair since 1966. 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


signi th ase ONLY 


NOW! portable 
Turbo-Heater " 
HEATS YOUR VS 
HOME WORK | 


AREAS 
FASTER, @ 
SAFER, ‘ 
CHEAPER 


*39° 


Edison, the experts in personal 


comfort products for many years 


M np | mns high. m ao 

forced-air Turbo-Heater. Ideal for 

heatir g basements workshops — o nae DAY ERE 
any other home work areas fas 

ry of two heat levels. TRIAL OFFER. 


65. diameter fan. Plug into any 
20V outlet. Heavy duty steel case 
and ‘coo! hand" handle remain cool 


If you're not completel 
satisfied, return your Turbo- 
Heater for a full refund to: 
Edison Products, 1801 N. 
Stadium, Columbia, MO 65201 


ORDER YOURS 
Offer expires June 30, 1982 TODAY! 


| ‘send TURBO HEATER(s) at $39.95 (plus $2. 60 each | .. 


Steel grilles and self resettin 
Safety thermostat make this ligh 
bu (6 Ibs) heater ideal for use 
anywhere! 


shipping)... Total $ (MO add $1.85 sales tax each) | 
[] Payment enclosed (check or MO) m 
Charge O VISA O MasterCard | 
Card No. - _ | 
Exp. Date Interbank # — — — | 
Signature X... : _ | 
Name | 
i i a E | 
City State — Zip | L 
| Edison Products, o Sus a | 


REPAIR OR MAKE 


CLOCKS 


FOR FUN & EXTRA INCOME 


With SUPER ACCURATE New Mini 
Quartz Movement Made In The U.S.A.! 
FREE HANDS! 
Other Quartz Movements, Dials, Num- 
erals and Accessories also available at 


Two Year Guarantee. 


Low Prices! 


Call Us Today! 
414-248-1150 


Or Send Your | &' Handling - Sent U.P.S. 
Order To: KL OCKIT S-200 Sweep - $.20 each 
P.O. BOX 629, DEPT PS9 Red, Black, or Brass 


LAKE GENEVA, WISCONSIN 53147 
Send for a Free Catalog [For 1st Class Mailing Include 75c] - 


QA 700 MINI-QUARTZ 
Super LOW Prices 
1-2 for $6.95 each 
3-4 for $6.60 each 
Include $2.25 for shipping 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 


in the “Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


AQUASCOOTER 
1/3 OFF 


SPECIAL 
ONLY 


3249. 


REG. $380. 


U.S. Freight 
Prepaid 


The one and only Aquascooter. New, 
full warranty. Submersible 2 HP, 2- 
Cycle gas engine. Tows swimmers or 
propels boats. Uses regular gas. 


Phone or send order to: Burnside Sales 
Marine, Dept. PS, Burnside, Pa. 15721. 
Or Call (814) 845-7588. Visa, MC or 
COD. Deduct $5.00 if you pay by money 
order or certified check when ordering. 


GAS TO ELECTRIC - 


2 bulb fixture duplicates the 
charm and increases the light 
output of any existing dou 
mantle gas lamp. Kit includes on- 
at-dusk, off-at-dawn photo con- 
trol, fixture, bulbs, detailed 
instructions. The 'RELITE' kit is 
available in both 115 volts and 12 
volts. Ask for the 'RELITE' kit at 
your local hardware store or write 
for more information. Dealer and 
installer unes only, ail 


y? 


and Canary SOLAR 


GREENHOUSE 


[] New System 3 - “Brookhaven” model 
O Factory insulated triple glazing 

[] G.E. Lexan? Shatterproof Panels 

[] 40% Tax Credit & State Credits 

O Lean-To, Free Stdg. & Window units 


O Curved Eave, Bronze Tone Finish 


COLOR CATALOG and TAX CREDIT GUIDE: Enclose 
$1. for our catalog and price list, plus our quide to the 


| latest federal and state passive solar tax credits and 
| qualifications. All kits shipped Freight Prepaid. 


SAMPLE WINDOW KIT: Enclose $5. for catalog and 


tax quide above, plus actual samples of greenhouse alum. | 


frames, G.E. Lexan* glazing. assembly manual and 
heating quide. 


FOUR SEASONS 
GREENHOUSES 
910 Route 110, Dept. PS-109 


Farmingdale, N.Y. 11735 
Phone: (516) 694-4400 


Div. Four Seasons Solar Products, Corp. 
(Custom Built & Standard Sizes) 


| 
3 4 
rs " al 


Your home 
workshop 
can pay off 


BIG 


with 
IB B this 


Power Feed * 


Planer Molten Saw 


Three power tools in one— 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you. desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


| 30-Day FREE Trial! excirine Facts 


NO OBLIGATION-NO SALESMAN WILL CALI. 
RUSH COUPON "Sipi na wa 


Kansas City, Mo. 64111 


BELSAW POWER TOOLS 


9225 Field Bidg., Kansas City, Mo. 64111 


Please send me complete facts about 
PLANER- MOLDER — SAW and 
details about 30-day trial offer. No 


| obligation, no salesman will call. 
NAM ais 
| a 

CITY 
STA TE aaan aaa 
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ools and materials Pincluded with fwth | 


e 
M duros. Ho pala! talent roquirvd. We show yo u 
Jaru) what to do, howto doit. LEARN DRAFTING | 
P i AT HOME! | 
n] 


— il 


Train at homs in dn opare time. No previous 
rience needed. 


successful sign-maker. 

Investment: about $800* 

Now you can start your own sign-making 
business with the New Hermes Engravograph ™. 
This one versatile machine lets you engrave all 
kinds of attractive signs. Quickly, easily, and 
very profitably. Signs for stores, banks, 
hospitals, you name it. Unique feature: adjust- 
able to 21 finished letter sizes. And its cost is 
so small, it pays for itself in no time. You can 
learn to operate it in minutes. 

New Hermes will also help get your 
business started. And we stock all the sign 


materials you ll ever new 
need. New Hermes. Li ermes 
The source for all xao M 


your engraving 


CAREER OPPORTUNITIES—Looking for a new job? A pay raise? A new 

career? No need to miss out on job opportunities—ask for your FREE 

tdeo SO Sao s' and learn how a 
home study course can help you get ahead. Check interest. 


"ROTE * Maie: LETT à and A kreye ia * 

= r = -i inene 

HER. = aE 3 i expe EM 
cH 3. X4 * 3 
B ia Lieu NR summi = treni ure i 
SS =: 2. f =. = 
i ^ em EI ede = Gan Cotes INE 
[ ee =, lS = M tm 
Write or phone for FREE 96 page Career Guide. 

Granton Institute of Technology, 263 Adelaide St. W, Room SOB 


Toronto, Canada M5H 173 1-(416) 977-1929 
Name 
Address 


PAPERBACKS 
in this 3-tler 
LIBRARY 
BOOKCASE 


| vn ir, 


D 


Sturdy 3-tier walnut-tone book- 
case of Kraftboard is perfect for 
paperbacks or knick-knacks. Mea- 


sures 25 x 22 x 7%". Assembles easily 
without tools. Only $5.98 + $2 shipping & 
handling. Res. of AZ, CA, CO, FL, IL, NY, PA, 
VA, VT, WI add sales tax. 

| TMM BOOKCASE, Dept. PS091 

P.O. Box 9569, New York, NY 10249 


| 

- POPULAR SCIENCE BOOKS r 
j Box 2018, Latham, N.Y. 12111 4 
Please rush ___- . copy (ies) of SMALL GAS | 
i ENGINES (No, 113) to me. 
! (Cllenclose $12.95, plus $1.85 to cover delivery and han- ! 
| dling charges, for each copy ordered. 
i Ci Bill me later for $12.95, plus $1.85 to cover delivery and ! 
| 
i 
l I 
l | 
l | 
l | 
| [ 
- I 
l | 
| | 


P19P., 


TARM 


QUALITY 
WOOD 
AND COAL 
CENTRAL 
HEATING SYSTEMS 


handling charges, for each copy ordered. 
Name 
Address 
City 


State.  . Zip. 
or Canadian Postal Exchanga. 
3 Money back within 10 days if not fully satisfied. 


Get increased 
performance from 
all your Small Gas 
Engines! 


A POPULAR 
SCIENCE BOOK 


10 DAYS | = 
FREE 


an ofer beme 


beme adn 
apa Serra by mae ga engin 


working perfectly for years— you'll find out 
how with the help in this book. This great 
guide, with nearly 300 giant-size pages 
packed with solid how-to information, is 
yours to read and use for 10 days without 
charge. 

You'll be able to fix your broken rotary 
power mower right on the spot...give your 
well-worn chain saw amazing new zip... 
keep your snow blower in mint condition 
season after season. 

Learn how to service the ignition and 
starting systems, the fuel system and car- 
buretor. How to do expert lubrication inside 
and out. How to dismantle the cylinder 
housing. Even how to completely overhaul 
and reassemble your engine. 

You can do it all — even without experi- 
ence — because this book simplifies all the 
functions, parts and systems of every small 
gas engine you re ever likely to own. Valu- 


SAVE YOUR 

HOME HEATING 

DOLLARS 
PLUS 


*CONVENIENCE —Huge firebox for less loading. 
Automatic "no-hands" switchover to backup fuel. 


*VERSATILITY —15 models—multifuels to wood! 
coal add-ons. Burn the cheapest fual in your area 
(wood/coal/gas/oil/alectricity) & get your hot water 
FREE. 


"SAFETY — Rugged, fully insulated units. Low 
surface temperature (unlike wood stoves) stays 
safe to touch. 


*RELIABILITY _ Over 50 years experience building 
the very best. Fully guaranteed. Dealers 


nationwide. | 
iranian sae anaemic able troubleshooting facts that pinpoint 
. exactly whats wrong and what to do about 
/ n / LE Neil. | it. Clear, detailed text and over 400 draw- 
| e Total Information Kit ings, assembly diagrams, repair illus- 
trations. 
Nows your 
SR chance to find out 
address about small gas 


engine care, re- 
pair and mainte- 
nance. Take a 
look at this book 
for 10 days free. 
Simply mail in the as 
above coupon to 

getyourcopy ONLY $ 12?^ 


right away. 


GILL Lu. cl sm. c oc— 


Viii. sucum 


Exc LA NER MI pce oy s Dic oct Sec ee bie P ode Cut Te 


FIND OUT MORE! 
Call our TOLL-FREE 


Hot Line 
(9.am-4 pm EST) 


800-628-9327 
(In MA. 800-282-7719) 


POPULAR SCIENCE BOOKS 


Box 2018, Latham, N.Y. 12111 
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POPULAR SCIENCE 


Keep all your small gas engine machines ! 


DOUBLE—WALL INSULATED 


OLAR 


GREENHOUSES 


ALL STYLES & 
WINDOW UNITS 


FROM JUST... $286 
SOLAR 


QUICK-MOUNT PANELS FOR 
SKYLIGHTS, WALLS, S 


AS LOW E^ 
SQ. FT. 


AS JUST.. 
| STRUCTURES & AR 
THAT HELP HEAT YOUR HOME 
AND QUALIFIES YOU FOR A 


eid TAX 


COLOR BROCHURE D SENT FIRST CLASS 


rll VEGETABLE FACTORY, INC. 
SOLAR P.O. i e Depi A-287 
STRUCTURES| New Yor 

DIVISION | Or Call: (212) 867-0113 


INSTANT GAS-SAVER! 


JUST ADD A 
BIKE AND 
GET 200 MPG 
AT SPEEDS fa 
UP TO 35 MPH E^ 


317095 


FACTORY : .. Ride over 
DIRECT SALE ZAURIA 

Reg. $199.95 SETOR NCUCI 

The air-cooled, 1.3 HP, 34 cc, 2-cycle. pa 
| BUMBLE-BIKE MOTOR installs easily 

with pst two bolts. Motorcycle-type 

clutch and throttle controls. Does not 

interfere with normal pedaling. Sat- 

isfaction guaranteed. 


WRITE OR CALL 
FOR FREE BROCHURE 
AND SPECIAL 
FACTORY REBATE OFFER 


».. Bumble-Bike’ 


Dept. 8-1 eP.0. Box 1116 
Havana, FL 32333 e (904) 385-8208 
U.S. Pat. Pending 


Carry Ten Times 
a Wheelbarrow Load 
with INCREDIBLE EASE! 


These BIG, strong carts are perfectly balanced on 
two huge wheels — roll easily over lawns and gar- 
dens — carry up to 400 Ibs. of load — huge volume 
capacity means you make fewer trips — you'll save 
time and steps. 

If; you are still struggling with a wheelbarrow or in- 
adequate cart (with tiny wheels) send for FREE Cart 
Catalog. Build-it-yourself kits, too. 


Buildthis beautiful 
Dome Home 
by yourself! 


rial superi er energy / bills 
and house payments 


: Save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 
patented building system makes homa construction 
a reality for the novice. 


Monterey Donna DIU. color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 

Send for our color Catalog & Plan Book — 90 fact- 
filled pages. of exciting, affordable homes. Sales 
representatives available for all 50 States. 


Experience the luxury of clean, 
| soft water with a Kinetico water 
conditioner. This fully automatic 
unit uses no electricity! A built-in 
water meter measures water use 
and recycles only when needed. 
Save time and money with 
cleaning chores and prolong the 
life of all plumbing and water 
using appliances. 


GARDEN WAY RESEARCH Charlotte, Vermont 05445 


Write today! 


OL ee Free information and literature. CARTS c/o GARDEN WAY RESEARCH, Dept. A1390C 
OR ! 
Boda nse pga CATALOG, PLANS m KINETICO INCORPORATED | charlotte, Vermont 05445 | 
* D Also send cloud 1s e 0o, postage Ine UAL toran adar M Misc Box ORE Por “1 ^ | Please send FREE CART CATALOG. i 
ewbury, Ohio 4406 lease prin 
NANE i i 
ADDRESS K Name T — — | 
CITY, STATE, ZIP Address Ww" —— ——— } 
J Mal To: MONTEREY DOMES - City ID ——— ae E Í 
Riverside, Calif. 92517 montay pomes i Zip State Zi I 
—— n E ceanna 
E m m m a m m m m a a l Dini imi omen imum iuit ums AA nur Gin OO ÁN A 


— 


The netmaker | 


ing T Ue. 
woodwork ing = hnr 
igure Building. 
Part uw Millwork 


and instaÓlli! 


P z FT, 
ha PT [47444 JA TER I4 (47, POPES 


NEW from POPULAR SCIENCE 


Here's your professional guide to easy home cabinetmaking. .. 
Now you can build your own furniture, built-ins, - eru 
cabinetry. . . for every room in the house. 
Now you can do your own fine woodworking. 
Now you can install fancy millwork like a pro, 

do expert finishing, repairs, custom projects 
from scratch, and much, much more. 
For beginners and experts alike, "Ns — 
all of the illustrated, step-by-step | Shen s i. 
how-to you need is in this complete : [= i 
POPULAR SCIENCE BOOK: "X kiini 


The Home Cabinetma ker 


woodworking Techniques, Furniture Building, and Installing Millwork 
By Monte Burch Illustrations by Dick Meyer 


Custom-written exclusively for Popular Science Book Club, THE 
HOME CABINETMAKER combines the world of woodworking with 
the fine art of cabinetmaking in a single, state of the art “bible”. You get 
enough illustrated how-to in this book to do everything from repairing a 
door catch on a stereo cabinet to designing and building your own 
custom built-ins, fine furniture projects, and more. You see how to do it 
all— from selecting the woods, fasteners and finishes to cutting and fit- 
ting the pieces, doing intricate joinery, applying all types of decorative 
details, millwork, much more! 
All the Step-by-Step Basics and Fine Points 
Whether you're a weekend woodworker or a pro in the business, you'll 
find THE HOME CABINETMAKER to be a complete and indispens- 
able guide to projects big and small, More than 1400 illustrations show 
you exactly how to do it step by step. You'll get professional results and 
plenty of satisfaction as your cabinetmaking/woodworking skills in- 
crease and diversify. 
Build Your Own Cabinets for Kitchen, Bath, Storage 

With just this book as your guide, you'll learn how to do every basic 
cabinetry technique. How to plan, build and install your own wall and 
base cabinets for kitchen, bath, storage. How to do case construction. 
How to make perfect CABINET DOORS, DRAWERS, SHELVES, 
LEGS, FRAMES. How to buy, cut and install PLASTIC LAM- 
INATES, GLASS, PLEXIGLAS. How to choose the best WOODS for 


d cabinetmaking, fit the finished pieces, add hardware, carvings, 
You get full plans for this heavy moldings, and more.. be . 
pine Trestle Desk made from Fine Furniture Projects...Joinery Techniques 
2x4s and 1¥4” stock. Project in- With hand and power tools, THE HOME CABINETMAKER tells and 
cludes four drawers, special top shows you how to make more than three dozen cabinetry JOINTS: butt, 


edging, 4x4 legs, plus stain- miter, rabbet, dado, dovetail, tongue-and-groove, mortise-and-tenon, all 


lap joints, dowel joints, much more. You also get complete 
READY-TO- UILD PLANS for a drop-lid desk, trestle desk, heritage 
cradle, harvest table, Mediterranean bedside tables, a French Provin- 
cial dresser and more. Nothing is left out! You even get complete 
FINISHING SCHEDULES for fillers, sealers, stains, shellac, varnish, 
PAGE lacquer, oil finish, French polish, enamels. ..plus special tips on finishing 
Exploded rare woods and food serving pieces (salad bowls, butcher blocks, 
Views countertops). 
show you exactly Everything You Want to Know About Home Cabinetmaking! 
TTBOMREREE ves, for every home cabinetmaking project you'll ever want to do, this 
3ssemble-it fine Popular Science Book is a must. blished at $24.95, it’s yours now 
at a glance! for only $2.95 as your welcome to Popular Science Book Club. Mail 
the card today! 


ing/finishing schedule, com- : 
plete materials list, kinds of 


FULL 


How to keep drawer Close-up photos show 
components square. every step of assembly. 


Use clamps like these 
in table construction. 


YOURS NOW 7. 
2 E us Nd W only 
as your welcome to Popular Science Book Club Regular 


price: 
$24.95 


You simply agree to buy just two regular selections 
| 544 PAGES or alternates within a year, from the hundreds of 
BIG 7-5/8" x 10-3/8" size brand new hard-to-find handyman books offered 

— € — | each year in the Club. 
More than 1400 | | 
ILLUSTRATIONS, 

PHOTOS, DIAGRAMS, 

EXPLODED VIEWS, 

BUILDING PLANS 


Materials Lists 


,, Handy Index ne 


Utility 
storage 


Sink or 
range 


Flutes 


^ 
^ 

j 
" 


Base units 


This is an ORIGINAL 
POPULAR SCIENCE BOOK 
3 years in the making! 


Publication of the new HOME 
CABINETMAKER continues the 
Popular Science tradition of 
commissioning expert do-it-your- 
self writers and illustrators to 
create quality how-to books on 
important Club subjects. Monte 
Burch's easy-to-follow text is an 
excellent step-by-step guide to 
doing today’s most popularhome 
woodworking, cabinetry, and mill- 
work projects. Popular Science 
artist Dick Meyer’s illustrations 
offer the rich details and clarity | 
you appreciate. Superbly organ- 
ized, this book tells and shows 
you everything: how to choose 
and work with wood; how to cut, 
trim, fasten, and finish any-size 
project; how to use the latest 
tips, techniques and shortcuts 
that give your work special qual- 
ity and satisfaction. Recom- | 
mended for every level of skill. 


How Popular Science Book Club Works 


First, you get your $24.95 copy of THE HOME Your only obligation is to take just two more 
CABINETMAKER, an original Popular Science regular selections or alternates of your choice in 
Book, for only $2.95 plus delivery and handling. the next year. After that, membership may be 
Simply mail the attached card or write to the ad- cancelled by either you or the Club. 


dress below. EM i | 
Then, about every four weeks, 13 times a year, DISCOUNTS! Club books are comparable in 
you'll receive a colorful Club bulletin describing SYTY Way-paper, printing, binding, jacket—to 
the coming main selection and alternate books © original publishers’ editions, yet members may 
also available. It you want the main selection only, S4¥¢ up to 50% and sometimes more on hundreds 
do nothing. It will be sent to you automatically. If ©! Special bargains offered each year to the 
you don’t want the main selection, or want alter- membership. 
nate books, or no books, simply indicate your What a great way to build a valuable library of 
wishes on the handy form that comes with the the best new, hard-to-find handyman books on: 
bulletin and return it to us by the date indicated. house building, home repair and improvement, 
No envelope is necessary. energy savers, home wiring, plumbing, wood- 
You will always have at least ten days in which working, furniture building, tools and workshops, 
to do this, but in the unlikely event that you don't, appliance repair, home insulation, cars and car 
and you receive an unwanted selection, you may repair, and many more do-it-yourself subjects. It's 
return it. always your choice! 


TO GET YOUR COPY, 
MAIL ATTACHED CARD TODAY! 


lf card is missing, write to: 


P.O. Box 2006 
Latham, N.Y. 


Discover the latest 

in color TV's, fine 
stereo components, 
home security, 
weather instruments, 
car tune-up aids, 
computers — all 

in easy-to-build, 
money-saving kits. 


Send today 
for your 
FREE 

Heathkit 


If coupon is missing, write 
Heath Co., Dept. 016-812 
Benton Harbor, MI 49022 


Send to: Heath Co., Dept. 016-812 
Benton Harbor, MI 49022 


send my free Heathkit Catalog now. 
lam not currently receiving your 
catalog. 


Name 


Address 
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SAW GUIDE 


| from the makers 
| of the PRECISION 
| DRILL GUIDE! 


Me, Model 201A 


Patent No. 
239023774 | 


" Get Radial Arm Saw B 
PU d Accuracy from your 
P P ORDER Now Circular Saw with | 


529. 95 the Portalign | 


SAW GUIDE. 


e Repeats square, angle and bevel cuts 
with parallel consistency. 

e Completely portable, take to the job. 

e Make joint cuts such as dado. lap. 
miter, box, notch, and more. 

€ Easily adjusts for angle cuts to 45 

| degrees, right or left. 

| * Mounts to most popular circular saws. 

e Quick and easy dismount from the saw. 

è ree binding and extends blade 

ife. 


PORTALIGN® PRECISION / 
DRILL GUIDE 


Turns your ordinary power hand 
drill into a VERSATILE, PRECISION 
| TOOL! - Angle drilling - 
Auromoartnc centering on round 
stock + Deprh stop control - 90 
degree drilling, and more. 


«w^ $17.95 7 


| NOW 

| SPECIAL COMBO OFFER! 
BUY DOTH—SAVE $8.00 
Porralign SAW GUIDE G DRILL GUIDE 
547.90 value. Offer good thru OP 
Nov. 30 1961, 


j gs GUIDE 


M 


7 7^$29.90^ 


10-Day Money-Back Guarantee 


WOOPCRAFT 


Productions Inc, 
949 West Grape Street. Dept. A 
San Diego. CA 92101 
Please rush me the following tools: 
Sow Guides i; 29.95 + $2 Ship/Hond. 5$ . 
_. Drill Guides (1 17.95 $2 Ship/ Hand. ETAGE: 
- -SPECIAL COMBO p 3990 + 34 Ship/Hand 5 
California Residents add 6% sales rax: Mk. 
TOTAL AMOUNT: bu 
PAYADLE TO: WOODCRAFT Productions. Inc. 
O My check is enclosed. 
Charge to: O MasterCard O VISA Expires. 
Account # — 


Signature — | 
NAME — 


Bioreagents 
CITY. TORRE: L2 o — 
m— — X— ee — 


© 1981 Woodcrafr Productions, Inc. 


| 
| 
| 
| : < Bill me later for $3.95, plus $.89 to cover delivery and | 
| 
| 
| 


| Over 200 


| plus many 
| drawings! 


[^ 7-7 10-DAY FREE TRIAL COUPON 777^ 


POPULAR SCIENCE BOOKS PiP | 
Box 2018, Latham, N.Y. 12111 | 


Please rush______copylies) of HOW TO WORK.WITH CON- 

CRETE AND MASONRY (Book No. 040). 

[1l enclose $3.95, plus $.89 to cover delivery and handling 
charges, for each copy ordered. 


handling charges, for each copy ordered. 
FUITE eren re ME | 
oe, || LLL ÉL rms | 
] ——  — 
or Canadian Postal Exchange | 
Money back within 10 days if not fully satisfied. 


-—  — Á —  — — a———À«c—. — V c —s — — e — — 


DO YOUR OWN 
CONCRETE WORK 
AND GET PRO RESULTS 
EVERY TIME 


^ — mira i. F 


It's easy 
with this 
180-page 
Skill Book 
from 
Popular 
Science! 


photos 


| AN ORIGINAL 
POPULAR SCIENCE 
BOOK 


Want to put a concrete patio in your back- 
yard? Lay up a brick wall? Build a concrete 


| slab? Put in a brand new driveway? 


Do these and dozens of other jobs with 
the detailed step-by-step instructions you 
get in HOW TO WORK WITH CONCRETE 
AND MASONRY. (You can even build a 
53° by 23’ swimming pool for one-tenth the 
price of a contractor!) 

First, you learn about the all-important 
skill of building forms—the secret of any 
good concrete job. Build them level, 
plumb, square and strong with this handy 


| manual at your side. 


Then find out everything you need to 
know about concrete—transit-mix versus 
making your own, how to order from a 
supplier, how to mix cement yourself, rein- 
force it, Cure it, pour it, trowel it and make 
interesting textures and designs to add to 
your yard's beauty. 

Build a barbecue, a $25 garden pool, 
wall, sidewalk—just about anything. And 

over 200 how-to photos 

successfully guide 
you from the first 
idea through the 
last decorative 
swirl. 


MAIL THE 
ABOVE 
COUPON 
TODAY! 


POPULAR SCIENCE BOOKS 
Box 2018, Latham, N.Y. 12111 


World Famous 175 si SPORTS CARS 
Yo Can B. 


GRUEN - 


WOMEN! S MUSICAL. . | | G A (CECI iu ir Giant Buyers Guide ft 
QUARTZ LCD RS 192 Pages, 600 Photos fj 


Alarm-Chronograph "T ATS For less than the price of an. I 
( Play s Funiculi Funicula ty "PEL — ÀJ ordinary compact car, you can 
WES - ed Be eee a) own a full-size antique. classic 
Calendar & back-light | me ems) or GT sports car. Giant all-new 


Matching stainless steel band > = MI 1967-82 Kit Car Buyers Guide 
à B reveals over 175 exciting 


LIST. - SALE 33 Hoo In Be À2c i replicas you can assemble at 


5/5?9 PRICE — home including Porsche, Cobra, 


A aie I Eu i 
Ada.199 for Goldtone | MEE! Mercedes, T-Bird and more.. 
j D sas — dozens you ve never even seen 
DORYCO F See æ All y models/manufacturers + In-depth articles 
22(032- V erimechusBlr a * Heviews * Specs * How-lo info + Froni, Rear and Mid- 
ui dede Ker neg ! Pwd- Engine Power * 40 MPG VWs ® Sizzling VBs © Electrics 
Jersey City N:J .O730/ (Also available, Kit Car Monthly, features hundreds of used kit 
car bargains. sixteen value-packed pages monthly.) Order both! 


* 14 Day Money Back Guarantee x 


ONE-MAN 
PORTABLE 


SAWMILL Of Its Kind in The | World 

If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew: 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 


Send for FREE BOOK! Just mail coupon below for 

“How To Saw Lumber” booklet and complete facts 

on the One-Man Sawmill. There is NO Obligation 

| Anu MO Satobgtan UNNI Cali oi you. LaL. 
g WT BELSAW MACHINERY CO. 

| 3725 FIELD BUILDING 

| KANSAS CITY, MO 64111 

Please send all facts and details in 

your FREE BOOK “How To Saw 


Pantera, MG, Ferrari, Jaguar 


Boxed with | year guarantee 
instructions included. 


HOME OFFICE ae s 
FILE 


Running a home, like run- 
E ning A Business takes i AUTO LOGIC, INC. Mall Kit Car Buyers Guide 
! NU Sata! paperwork. Here's a cor. | | g[ y P.0. àox 2073 E Tee Ge E m id 
PE ru ated fiberboard file Department PS-91 C] $15 (Foreign—US funds) 
cabinet that makes or- Wilmington, DE 19899 C kir Car Monthly $11/year 
ganizing and storing rec- ui 
ords, receipts and references i Name 
simple and easy. Sturdy 2-draw- 
er wood-tone unit fits in almost | | ff} Address 
anywhere. 22" H x 132" W x : xim 
1534" D. Includes drawer pulls and label | | B “iy/State/2ip 


holders. Assembles easily without tools. On- | Lumber”. I understand there is No 
ly $8.95 + $2 shipping & hdlg. Res. of AZ, CA, # —s5. Dp MssterChans Cl Via — Duende —6 s Obligation and that No Salesman will 
' O, FL, IL, NY, PA, VÀ, VT, WI add sales tax. Pw "order TOLL-FREE Day or Night = Cah ee Rae 
MasterCard or Visa accepted (give name of Master Charge or Visa REQUIRED! aan TM 
card, account no., exp. Gate) (800) 331-1000, Operator 666 
TMM HOME OFFICE FILE, Dept. PS091 "Operator CANNOT answer questions! No CODs! 
P.O. Box 9569, New York, NY 10249 m— mm mm EE M ANN AD USO m A City-State. — 


The Only Fuel That's 


1/2 the cost 
of gasoline! 
"Propane A-1 Conversions" has the 
first Do-it-yourself Dual-Fuel kit for | 
| your car, truck or R.V. — Run on pro- 
pane only, or at the simple flick of a 
switch, run on gasoline. — Now you 
can do something about low mileage 


and high gasoline prices! Plus the kit can 
be switched to yait next vehicle. 


CLEAR VIEW OF 


WINTER THROWING AWAY 


$ 5 per Ib.? 


Everyone has thrown this mu known 
asset away. It is thrown away in every 
office, home, and all other bulldings, In- 
dustries throw tons of It away ane 
Only one person out of 1,000 save It, the 
other 999 don't realize Its value, and the 
buyers want It kept that way! Hundreds 
of millions of dollars deci of It go un- 
Gal med, discarded each year! 

e pay $5 per Ib. for al of ‘this material 
that you lect. Save yours, and buy It 
fom rib. uninformed persons for $2 to 

per ib. 

Our buyer's handbook will detali this $5 
alb. item + 3,000 others worth "à 1849 
per vera ce we pay Is 

per Ib.) (e | or these (metals) are worth 
more A. Gold! Lean how to; find | 
ae buy for huge pro m and how to 


GLASSCLEAR 


= 
| d 
o2 
=T 
— 
a- 
ac 
=< 
xi 
= 
c5 
ou 
& | 


(@ Typical kit ~ $499, 00 
-© Small tanks - A 25 gallon tank is only 
^4" in diameter and 40" long. 20 to 110 
- gallon tanks available. 


Tired of DORT EINE wrinkled plastic insulation? 
This year try Glassclear 10 tough mils of crystal 
clear semi-rigid plastic sheet enables you to see 
winter as well as save energy. Available in 4 widths 
to fit most standard window sizes. One roll contains 
enough Glassclear to insulate the windows in an 
entire house, Application suggestions included. 
Please allow 2-3 weeks for delivery. 

PAGUR, INC. 3555 Moser Street * * Oshkosh, WI 54901 


Please send me the following number of rolls: 


e Same M.P.G. and H.P. as gas 
e Pays for itself in only 1 year 
è Air Resources Board and ULL. 
| approved in all 50 states. 
«* Propane is rated @ 110 octane 


$3 postage & handling. We ost | refund 
this with 1st shipmen , or within 10 days 


l PAVOR EO N | * Guaranteed for 1 full year X i "IAPOloy s Industria — eA 
i 27"x50' @ $18.95/roll $ Í ija AFA ANS Supply Dept. P-26 
" | 30'x50' @ $1995/r0ll $ i | @ Kits are supplied complete, no wasted 12389 Minges Rd., Battle Creek, MI 49017 
i detects j | time shopping for parts. e Installation is For Credit Card Orders only call: 616-979-4075. 
v 54" x50 @ $35.95/roll 5 , quick and simple, requiring only common 
i Sub Total S i hand tools. © A list of national propane -— 
I Wisconsin residents add 4% sales tax. $ | stations included in every kit e —— 
| Enclosed please | [ Send $1.00 for: complete details, MAKE TOP MONEY IN 
i find my check or money order for — SH i applications and pice! be ass Al N E D G LASS 
i Charge to my O Visa O Mastercard pp prices: l TAINED GLASS 
Card # Propane A-1 Conversions X3 the art of Stained Glass from age 16 to 60. Our pro- 
i à l 8505 R d BI d D Al gram includes completely Stein sae a all 
y Exp. Date | eseda Blvd. Dept. PS-2 Qr PY) V/ Everything needed to start you on your way to sue 
i ime Northridge, CA 91324 213/885-8020 : Cy emp agen, ndis ey "son chem ane 
| E. toratic ntique stai ormatik 1.00 to: 
j Address i : | = "REGINA CAREERS, LTD., Dept. PS G91 
33 E. Main Street, Round Lake, Illinois 60073 


City/State/Zip 


— M —— Á—— M —Á 
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"so UPHOLSTERY [IF TUS E I ive 
— Bs | N | ` ! Popular Science In es 
AT HOME! SPARE OR FULL TIME. Stoves That Make NJ | 1 eere ew Yet Y. 10017 
^ MEN & WOMEN ALL AGES! send for Sense for America | Sethe ihack or maney ondori: Paasoaond: — 
SS free book on learning to reupholster ow OF OFF OFF OFF DT OM omn go ] 
Z Jis , chairs, divans, footstools, all furniture for | (81.75 each) C All nine indexes (1072-1980) for $9.00 I 
Ww n BIG MONEY in spare or full time. No [ " 
| FREE | 4 experience needed, no or educational | 
eee BOOK! | limits. We show you how and provide | 1 i 
, EVERYTHING needed to start: (1) Self-study - [ 
program covering all phases. (2) All tools and 3 big | H City S | 
furniture kits for e. (3)... all supplies, frames pae ! l 
materiais to bulig $800 wo worth Li. — ou ste koso or | i 
sel & Tor big. free opportun on, no M Fike eters ceo a postage and handing ET dasvary 
salesman will call. 7 : CLCT TT e Rad 


MODERN UPHOLSTERY INSTITUTE. 
8299 Field Building. Kansas City, Missouri 64111 


YOU SAW ITIN | 
POPULAR SCIENCE 
—BUT WHEN? 
Nothing is more frustrating than trying to 
find that article on furniture refinishing, 


how to repair a car choke or any of hun- 
dreds of other informative articles or 


LOG SPLITTER PAATS 
2-STAGE CAST IRON GEAR PUMP 
Supplies 10/2 GPM at 650 PSI until more 
preme iphesded. Then dei downto ioe: | 
er GPM and up to 2500 PSI. Right hand ro- 
tation (direct couple), 3600 max. try ; 


12 Ibs 
4-WAY CONTROL VALV 
Buil-in relief valve. +4" in-out ports, '/2" 


rojo, 172 rod, 49 bo Cylinders: Stove #5: The Federal Convection Heater combines 


B" smoke, 112 rod rod 


bore, 1 
34 Rod 


NEW ENG ES 
| 5 HP Tecumseh recoil start 34" shaft . 


Tecum pue start, 1" shaft . 


| Send $1.00 for catalog on Valves Cylinders, Hoses, Frames, Tanks, 
Slides, Wheels or $5.00 for Catalog & Splitter Design & Fact 


NORTHERN HYDRAULICS 
1137 Riverwood Drive, Burnevilis, 
MN 55337. Hours are 9-6 


classic styling with modern technology. 'Internal 
chambers provide continuous flow of warm air. Burns 
wood and coal. Two glass windows, firescreen for 
open hearth burning, ashbin and drawer, baffle, top 
and back flue outlets, solid brass trim. All cast iron. 
$479.95 


Cast Iron Kettle: 17 lbs. of durable cast iron. Holds 
6 quarts. Excellent stove humidifier. $34.95. 


All prices include freight to your door anywhere in 
continental U.S. 30 day money back guarantee.To 


items that appeared in Popular Science in 
1980. That's why you will want a handy, 
1980 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 

It is still possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


order send check or call (toll free) with Visa or 
Mastercharge number. For free catalogue of our 11 
stoves and fireplace inserts, call or write. Add $1 
if you want it rushed by first class mail. 


110 VOLT A.C. GENERATORS 
3000 watts. Wt. 27 pounds, Srxl Fam. | 


Consolidated Dutchwest 
Box 394, Dept. PS9, 

Randolph, MA 02368 

Toll free 1-800-225-8277 

in Mass. 617-848-7180 


rator needs no battery. Special Price $179.00. | 
e & handlin unit. 
EN-PERMI 


New. Unique, Hard-To-Find Products 
Alternate Energy, Biofeedback, Telescopes, } 
Optics, Tools, Weather, Motors, Magnets, 
Microscopes, Lab Equipment, & More! 


In One Giant FREE Catalog 


Best Quality! Best Selection! Biggest Catalog! 
For over 40 years, thousands of engineers, 
craftsmen, hobbyists, and do-it-yourselfers 
nationwide, have been going directly to the 
Edmund Scientific Catalog. They find top 
quality products for every need. . .fully 
guaranteed! 


Popular Science 
P Index 


FREE! You can have a copy of this unique ium — 
catalog now, just for the asking. Simply fill in Can ams pt 1 m j 
below, mail today, and your Edmund Scientific EREE n moms maremme € mes 
Catalog will be on its way to you, "——— a! tom NT 
al a 
Mo. 247 ©1981 Edmund Sciar = Send FREE Catalog Tests and Techaiguse . 


NAME 
ADDRESS 
| CITY 


HOW 
TO USE 
THIS INDEX 


STATE ZIP 


Edscorp Bldg. Barrington, N.J., 08007 


(225 Edmund Scientific Dept. 8210N-17 
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“SOLARIS 
Pocket Size 
— [CALCULATORS 
Es Made by Petrous 
Powered by the Sun 


To hold a new Solaris Calculator in the 
palm of your hand is to get a feel of the 
future—and to glimpse what possibilities 
lie ahead for true solar power. 

First, consider how solar energy will 
change the size and weight of things. 
The new Solaris weighs 3 ounces (or 
less) and measures a couple of inches 
wide, under 4" high, yet gives you an 
incredibly wide range of calculator 
performance, including 4-key memory, 
square root and percentage keys— with 
lightning precision. 

And that's only for starters- because 
these break-thru new models bring you: 
TRUE SOLAR POWER AND NO 
BATTERY PROBLEMS 

Theyare powered by anylight source— 
sun-ight, house-light, fluorescent, even 
quiet, romantic candle-light! Their ex- 
clusive solar cells convert any and all 
available light into electronic energy. 
And they operate efficiently even in LLL 
(LowLight Levels). Figures all clear. Easy 
to read. Super-fast functioning. 

The second you are ready to use them, 
they are ready to use. No on/off switch. 
They're always on. And will be on—now or 
a hundred years from now. With no re- 
charging, no batteries to change, never 
loss of a moment's usefulness because 
you forgot to buy replacement batteries. 

Some day, of course, you may want to 
buy.a new calculator. But, conceivably 
your Solaris can serve you efficiently and 


continuously for 1,000,000 hours. If you 


don't lose or abuse it, you could pass it 


on, as a family heirloom, to generations 
who may find it "quaint" in some even 
more advanced technological future. But 
who will also find their Solaris unerringly 
producing correct answers, then as now. 
TWO MODELS-SPECIFICS 
OF EACH 

Thetwo models vary in some specifics. 
But either is yours for a surprisingly mod- 
est price of $29.95. (If you want to figure 
on a hundred-year useful life, that's less 
than 3€ per year!) 


Here are your choices: 

#4061 Horizontal Credit Card Size 
(3 5/8" x 2 1/2" x 3/16"). Just about the 
size of a credit card and only slightly 
thicker. 

Has an easy-to-read 8 digit display; 4- 
Key Memory; Square Root and Percent- 
age keys; 24-Key keyboard. Brushed 
gold finish; Clear and Clear-Entry Keys. 
Comes with full instructions for all 
calculations and an attractive slip-in 
carrying case, with business card 
pocket. 


#4062 Vertical Wallet Size (21/2" x4 
1/4" x 3/16"). Same specs above, with 
two changes: Has a 25-Key keyboard 
and comes with a fold-over carrying 
case, with business card or credit card 
pockets. Also comes with full instruc- 
tions for all calculations. 


ELS 
MI d 


Is 


PUT THEM THROUGH THEIR PACES 
AT OUR RISK 

You may try either or both for two full 
weeks at our risk. Use them. Test them. 
Enjoy them. Carry them in jacket, shirt or 
trouser pocket. (You won't feel theirthin, 
feather-lightness). 

If you're not enthusiastic about their 
per-formance. size, weight—the works— 
return them for a prompt refund. 

Use coupon below to order—or, to 
charge your Visa, MasterCard, Am. Ex. or 
Diners. 

CALL TOLL FREE 1-800-331-1750 

Ask for Operator 406 
(In Okla., 1-800-722-3600) 


TMM SOLARIS CALCULATORS, Dept. PS061 


Box 9569, Church St. Sta., New York, N. Y. 10249 


Please send SOLARIS CALCULATOR(s) as 
indicated below, at only $29.95 each, plus $2.50 
postage & Handling: 


———. # 4061 Horizontal Credit Card Size 
— —. 4 4062 Vertical Wallet Size 
(Res. of AZ, CA, CO, FL, IL,NY, PA, VA, VT, WI 
add applicable sales tax) 
Ol enclose full pay't of $ à; 
Charge:O Visa OMasterCard OAm. Ex. ODiners 
Account # 


Expires Sig. 


Name. 
Address ] 


A-1 CHRISTMAS GIFTS 


EXCELLENT GIFTS; Write For Free 
Lists, Bridges, Box 4413P, Hollywood, 
FL 33083. 


8 BATTERIES, 
GENERATORS, ETC. 


NEVER BUY BATTERIES 
CS 
“Sleeve Adapter” ES 


Rechargeable Battery System. $18.95 
THE BASIC SYSTEM © 4 Rechargeable "AA" Ni-Cd Batteries 
. Es i or eb t id i) Size Adaptor Sleeves 

e with p arger Module 
Plugs into any household outlet. Can recharge 2 or 4 "AA; or 
one 9 Vell. Plug it in at might and forget it. Next morning you'll 
have fully charged batteries! 

e Premium Ni-Cd balleries are rechargeable over and over 
again. „indefinitely! * One size battery ("AA" with adaptor 
sleeves) i$ all you'll need for most purposes. 

Basic Sysiem—$1 18.95 a ORDER MORE: “AA” Batteries: $199/ea. 
* 3V transistor type battery $795/ea. © Adaptor Sleeves 
CC AnD) $150/Set e Charger, $6.95/ea. 


i Becomes 
D' 


gc nie 


Mu & Handling $2 50; N.Y. State, add 7% Sales Tax. 
MasterCard Accepted. Give card number & expiration 
dale, Minimum Order for Charges. 


Orders shipped promplly—15 day no risk return. 


BURTON PRODUCTS Corp.. Dept. P5-3 
PO. DRAWER E. CORAM, NY 11727 


7 AUTOMOBILES 


ALCOHOL Car Conversion, 47 pages, 
$5.95. Alcohol Fuel Packet, 192 pages, 
and Literature, $8.50. $2. 00 More For- 
eign, Catalog $1. 00, Nielsen's Fuel Sys- 
‘tems, Route #2P, Winner, SD 57580. 


EASY — how to greatly reduce brake 
repair costs and brake fade, Applies all 
cars, $3.00, Box 20203, Houston, Tex- 
as 717025. 


AUTOMOBILE RE-TUNING FOR MAX- 
IMIZED ECONOMY, Simplified tech- 
niques increase MPG 50+ %! DETAILS 
FREE!! Techneering, Box 12191CC, Nor- 
folk, VA 23502, Telephone (804) 495- 
2033 (recording). 


Pa} ys for Itself 
in Reduced 
Gasoline 
Consumption 


EASILY INSTALLED EVEN 
BY AM AMATUR 


A PROVEN | Į 
CHEMISTRY, AND AUTOMOTIVE 
ENGINEERING. 


1. Imiccting water into the intake manifold. of aga 
saline driven engine, will increase the petari rating of 
the fuel that it mixes wi 


2 Higher ectaine will allow the engine's ox lumens full 
vcumpression rin. (Mia pre ignition. 


3 Higher compressiun increases horsepower. 


4. More horsepiraer ino increase in tue) consum prioni 
equals more miles per gallon. 


Med ORDER NOW 
FRICE LNCLOSE CASHIERS CHECK MONET ORDIR OR PEA- 


$ 5ONAL CHECK. Alle li days lor deiwer 21 dapi lor pet 
20 P.O, BOX 22618 


Brat Chak DT 

Mail to: 
meu SWNERGY BEACHHOOD OH. 44122 
30-Day Unconditional Back Guarantee 


150 | POPULAR SCIENCE 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for November issue (on Sale October 
15) is AUGUST 28, Send orders to Mary C. Ansbro, Classi- 


fied Adv. Director, Popular Science, 


New York, NY 10017. 


380 Madison Ave., 


ELECTRIC CAR PARTS. Catalog con- 
tains parts, plans, instructions, Send 
$3.00 to Electric Vehicle Components 
Catalog. Flight Systems, Dept. EVS, 
P.O. Box 25, Mechanicsburg, PA 17055. 


CONVERT YOUR V-8 GAS HOG TO 
A THRIFTY V-4, Send $5.00 for book- 
let detailing conversion using NO SPE- 
CIAL PARTS. V-4 Company, Box 301, 
Ventura, CA 93002, 


BUILD YOUR OWN “200 MPG CAR- 
BURETOR!" Join many determined 
Americans, Factual report reveals docu- 
mented mileage, tested principles, Send 
$1.00. Research-PS20, Box 184, Anti- 
och, TN 37013. 


PROPANE-METHANE-NATURAL GAS 
conversions. CARS-TRUCKS. Build your- 
self, THOUSANDS SATISFIED USERS! 
Write: Fleming Engineering, KPS, Reri- 
sen, NY 13438. 


NEW, Inexpensive Emergency Fan 
Belt Kit For All Cars. Stamp For De- 
tails, Panda Enterprises, Box 3235-5, 
New Haven, CT 06515. 


“200 MPG CARBURETOR". Plans, 
Drawings, Secrets. H&A, Box 438-PS, 
Bowling Green, MO 63334. 


VOLKSWAGEN MACPHERSON HURE 
Installers carn $3 per day, Guar- 
anteed, Full details S10. 00. Sirco, 6241 
University Parkway, Winston-Salem, NC 


THE COMPLETE MPG CONVERSI ON 
BOOK 200 MPG Carburetor, Alcohol, 
Electric, Hydrogen, M ethane, V8-V4, 
Water Injector, Steam, more, $17.95. 
Refund guarantee, ERN, Box 472A, 
Aurora, Utah 84620. 


GUARANTEED MILEAGE INCREASE 
— Pays for itself within 120 day money 
back trial. Wholesale catalog $2.00. 
Jacobs Computer Ignition, 3327 Verdu- 
gO, Los Angeles, CA 90065. 


TRUE or False? 50 MPG carburetors. 
Box 206-8, Berea, KY 40403. 


SECRET 200 MPG Carburetor Re- 
vealed! MPG-PS981, Box 2133, San- 
dusky, OH 44870. 


OLD CAR FANS: 


Subscribe to HEMMINGS MOTOR NEWS, 
world's largest old car marketplace since 1954. 


| Over 450 pages of ads each month, crammed 


with thousands of old cars for sale—plus parts, 
literature, restoration shops and more. Only 
$11.75 for 12 giant issues. Subscribe to the ‘bible’ 
of old car nuts today. Send to: 
HEMMINGS MOTOR NEWS 
Dept. PS, Box 100 
Bennington, Vermont 05201 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


—————— M — OUoÀ  —n———————  '/————o]A— 


SAVE MONEY! Tires, Custom Wheels 
Auto Accessories - Buy Direct And 
Save, Send $2.00 For Catalog. Tyres 
International, 619 E. Tallmadge Ave., 
Akron, Ohio 44310. 


SELF GENERATING Flashlight. No 
Batteries. Just Squeeze Lever. Guaran- 
teed. $7.98; 2/$15.00. Ambrosia, Dept. 
P9, Box 399, Howell, NJ 07731. 


BUMPER STICKER 


WARNING! THIS PLACE ARMED 
YOU LOOT, WE SHOOT. 
‘$1.00 for sticker and catalog, Recon 
International, 1317 Statler Building, 
Buffalo, New York 14202, 


2A 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER /TRAILER KITS - PLANS - 
Fifth Wheels - Vans - Covers - Motor- 
homes - Simple construction - Save! 
Catalog $1.00, GLEN-L R-V'S, 9152 PS 
Rosecrans, Bellflower, CA 90706. 


REPLACE vour trailer hitch ball with 
new Saf-T-Ball and your car's horn will 
sound anytime coupler Dv agr to come 
loose, Also 
brochure an 


Trailers, Denyer R.D.3, PA 17517. 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


$2.50, 


A 


PLANS: Go-Kart Mini-Bike 


$10.00, Mini-Jeep $3.00, 8 H. 
tor £10. 00, Soap-Box $3. 00. Mini Ve- 
hicle D.A., Chazy, NY 12921. 


AVIATION 


MAKE Money $$$ Making Propellers. 
Build own machine. Plans information 
21.00. Box 1002, Mesa, Arizona 85201, 


Q1 


BASIC HELICOPTER HANDBOOK 
TECHNICAL MANUAL. Design data, 
Aerodynamics, control components. 111 
pages, heavily illustrated. $11.95. TTM 


Industries, Box 135A, Maspeth, NY 
11378. 
BOOMERANGS — INCREDIBLE RE- 


TURN! You can do it, Exciting! Order 
your FREE catalog today. Se 
Man, 312 Park, Monroe, LA 71201 


OWN your own plane and FLY FREE. 
It can be done. Write for free informa- 
tion: GREAT AMERICAN FLYERS, P.O. 
Box 2026-D, Downey, CA 90242. 


AIRBOAT Propellers, Free Literature. 
Askey Propeller Co., Route 2, Box 188, 
Keller, TX 176248. 


AIRCRAFT KITS 


Complete Mn Plans 


sword. LIGHT pes PRO. 


Dept. Cm P.O. Box 19828 s Houston, Texas 77024 


BUILD A JET HELICOPTER 
EASY TO FLY INEXPENSIVE TO BUILD! 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 


5A 


easily with ordinary tools. Lawnmower 
engine powered, Carries one man plus. 
Flies over land/snow/water, Complete 
plans and booklet, $9.95, Aero-Projects, 
Box 5118PS, Clinton, NJ 08809. 


6 ASTR ONAU TICS 


ANTIGRAVITY Propulsion Devise, 
Free Brochure, RDA, Box &T3-N, Con- 
cord, NC 28025. 

SPACE ‘TEMS! Clothing, Patches, 
Stamps, Souvenir items . . Details, 
Price List P.O, Box 


$1.00. Filmore’s, 
741, Adelphi, MD 20783. 


FLYING Saucers Feasible? Yes! My 
Research to date $10.00. Saucers, Box 
8367, Phoenix, AZ 85066 


BREATHTAKING color enlargement: 
launch of SHUTTLE COLUMBIA. Deluxe, 
20x25, with quotation, printed on 80 | 
pound gloss. A splendid gift. Satisfac- " 
tion guaranteed. Send $5.95 to: PANE 
i ible Box 163-E, Fargo, 


NASA SPACE PHOTOS. Beautiful! 
Free catalog, Woodstock, Box 2519-PS5, 
Beverly Hills, CA 90213. 


GRAVITY 


ELECTRONIC 


FLYING MODELS. 


schematics, 
mance charts & more in PRIMER VOL. 105 
£20 pod. GUARANTEED! VISA/MC add $5. 
$10. S, TECHNOLOGY, Box 132-A, Eureka 
Springs, Ark. 72632 | 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


OPERATE your pleasure craft safely. 
Send for “THE CAPTAINS LETTER", 
$6.95, Captain Freitag, RR 1, Brookfield 
N.S. BON ic 


GAS Saver Dory Skiffs-Speeds 30 
Knots. 70 Plans: Power & Sail-Bro- 
chure; Photos $1.00/$2.00. Air Mail. 


Texas Dory, Box 720, Galveston, TX 
11553. 
EVINRUDE 1980 Bargains . . all sizes 


.. $1.00 handling . . Scott-McCulloch / 
parts , . Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563, 


BOAT KITS—27 Trailerable models 
—POWER and SAIL - 11' - 30'. Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior, Save half factory-built cost, No 
experience required. FREE 48 page Cata- 
log. Luger, Dept. AC-81, 3800 West 
Highway 13, Burnsville, MN 55337. 
(612) 890-3000. 


BOAT PLANS - FRAME KITS - PATTERNS - 
Powerboats - Sailboats - Outboards - Canoes - 
Kayaks - Rowboats - Duckboats - Houseboats -7 
Runabouts - Dories - Workboats - Fishing Boats 
- B' to 49' - Construct In - Plywood - Cold Molded 
- Wood/Epoxy - Fiberglass - Steel. Lowest cost, 
highest quality! Easy, proven methods include 
instructions especially for amateurs. No lofting! 
SUPPLIES - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 
144-page catalog - $2.00 - Includes FREE 
"BOATBUILDING SUPPLIES’ brochure. 


| GLEN-L Marine, 9152 Rosecrans, Dept. SP, 


Bellflower, CA 90706. 


| Innovations, 


| structions 


BOATKITS - PLANS - PATTERNS - FRAME- 


PACS - FIBERGLASS - MATERIALS - World's | 


largest catalog - 300 Designs - 8'/80' - Plywood - 


Fiberglass - Steel - POWERBOATS - Inboards - | 


Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 
| Trailersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
|ALOG $2.00 - "Includes FREE Materials Bro- 
\chure - Hardware - Fastenings - Equipment - 
Riggingsails - Glue - Etc." - (Book "AMATEUR 
JATBUILDING" - In - Fiberglass - Plywood - 
Epoxy/Wood Saturation Technique - $6.00). 


CLARKCRAFT 


" 16-S Aqua Lane, Tonawanda, NY 14150 


11 DO-IT- YOURSELF 


SATELLITE ANTENNA, build for less 
than $125.00. Illustrated manual 
$15.00, Full Scale plans $15.00, Both 
$20.00. Information $2.00. Satellite 
Box 356M, St. Cloud, 
Florida 32769. 


MICROSCOPE - How to build using 
household items. Illustrated plans, in- 
$1.95. Kimmel Scientific, 
Depi FS, P.O. Box 110, Glen Ellyn, IL 


ION GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional Ionizers, 2146 Wellington, 
Wichita, KS 67203. 


iru 


SAVE $551 SATELLITE TELEVISION 
MANUAL, SOURCE CATALOGUE. Dish- 


| es, receivers, cones systems. Design, 


OW 


programming. lustrations, photos. 
$3.95. Westcolony, Dept-B, Box 947 t; 
Fresno, CA 93792. 


“PROFESSIONAL ™ 
PROJECTION TV - "Don't Be Fooled 
By Cheap Imitations” - Build The 
Eest!" - Simple Construction! - FREE 
Information! - POLI-VISION, 168R Dun- 
more St., Throop, PA 18512. 


SUBSCRIPTION TY DECODER kit 
$39.00. Includes parts, 
rene board. Manual only $4.60. Cata- 

x $2.00. Joe, P.O. Box 61, Cumber- 
Pes RI 028684. 


SCRAMBLED TELEVISION SECRETS! 
Manual includes two scrambling /decad- 
ing systems with detailed circuits, De- 
coder dealers listed: $14.95. MICRO- 
WAVE TELEVISION MANUAL: $16.25. 
Kits available, Information package: 
$2.00. ABEX, P.O. Box 26601- PS2, San 
Francisco, CA 94126. 


HANDYMAN'S dream come true. Build 
your own thermostat controlled forced 
air wood burning barrel stove. NO 
WELDING REQUIRED! Detailed plans 
fm ue. McKits, Box 32, Beloit, WI 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, Send $4.00 to: Famco, 
Dept. PS, Box 1902, Rochester 
O5667. 

FREE CATALOG of Formulas, tips, 
remedies, plans, Methods and Instruc- 
tions. Send to: Nile, 14A Hughey Street, 


. Nashua, NH 03060 


. Plug-Briges 


SATELLITE TELEVISION EARTH STA- 
TION Reference Manual and Buyers 
Guides, comprehensive educational, lay- 
man engineer U.S, send $18.95 plus 
$2.00 handling to: Lee Electronics, Box 
4127, Shawnee Mission, Kansas 66204, 


ae ee 


ELECTROPLATING, Complete Text- 
book. All Metals, Electroplate Metallic / 
Nonmetallic Items, $9.95, Details Free. 
Tropic, Box 95P, Palm Bay. FL 32905. 


RECUMBENT Bicycle. lans, convert 
your ten speed, 525.00. Information 
$1.00, Easy Racers, "891 Freedom 


Blvd., Watsonville, CA 95076. 


1400 CATALOGS listed and described. 
Sources for everything imaginable. 
$4.00. Masterlog, Box 879-A, Fairfax, 
CA 94930, 


FREE WHOLESALE CATALOG. 31% 
horsepower Briggs- $79.95, Pts.-Cond.- 
$2.50, Chain Saw Sup- 
plies, 100's Items!!! 50c Postage. 
C.P.&E, Wholesalers, P.O. Box 1363, 
Easley, SC 29640. 


PROJECTION TV . . . Convert your 
TV to project 7 Foot picture , . . Re- 
sults equal to $2,500 projector . 
Total cost Less than $20.00, Plans E 
Lens $16.00. Illustrated information 
FREE. Macrocomaa, Washington Cross- 
ing, Pennsylvania 18977. Creditcard ör- 
ders 24 hours 215-736-3979, 


PROJECTION TV, Project 7 ft picture, 
Len, Plans, $14.95, Money Back Guar- 
anteed. H.M. Co., P.O. Box 3282, Mar- 
gate, NJ 08402. 


GIANT SCREEN | 


NH | 


SATELLITE TELEVISION Build for 
under $900.00, Ssae to: NTSC, 2307 
Cherry Rd., Rock Hil, SC 2 297 730. 


SUNDIAL plans, Alle angles computed 
for your location, Send Latitude and 


$3.00 to: Intelligence Services, Route 
22801. 900, Harrisonburg, Virginia 


SHELF BRACKETS: You make. Sam- 
ple wood bracket, plans $4.50. 
Shop, Box 7707, Phoenix, AZ 85011, 


ODORLESS TOILET SYSTEM. 100% 
Effective, Kit Adapts to Existing Toilet. 
Information $1.00, TODEAMIME: Box 951, 
Southold, NY 1197 


RECEIVE 80 elec channels by 
satellite! Secrets . $1.00. Meier, 
Maple  $St.-89, Charlevoix, Michigan 


SATELLITE TV 


RECEIVE 200 CHANNELS ANYWHERE! 


That's what the ads say. And, yes, it's 
true, but not just onywhere. 

We offer an independent computer 
analysis of your location, anywhere in the 
world. Our computer will tell you which 
satellites you can receive, where to point 
your antenna, & how strong the signals | 


are likely to be. 

The cost? Only $19.95 for each location 
to be analyzed. (Air Mail $2.00 extra). | 
Save hundreds--even thousands--of dol. 

| lars, Send Money Order, check, or chorge 
it on your VISA or Master Card. 
Call Toll Free 24-hrs! 800-228-2606 
in Nebroska, 800-642-8777 
SATELLITE COMPUTER SERVICE 
Dept. PS, 1808 Pomona Drive 
Las Cruces, NM 88001 U.S.A. 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show ......... $ 8.00 
Methane Fuel (400 pages) PN rates 15.00 
| Hydrogen Generator/ Hydrogen Car . . e. 


Propane /Gasoline Auto Conversion . 
MHD Electrical Generator ........... 10.00 
Low-Cost/One-Man Hovercraft ....... 7.00 
Easy-to-Build X-Ray Machine ..... xi 
Solid State Laser... ....ceeeesees 


Visible-Red He-Ne Laser......... <.. 5.00 

25 KV Tesla Coil oo... cece ee eee 5.00 

Computerized Electronic Robot ....... 10.00 
MONEY-BACK GUARANTEE 


— CATALOG $1.00 — 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


atellite TV 


Sick of FOR THE HOME 
‘Network TV? a 


Our receiver lets you 
get over 75 channels 
of television directly 

from earth-orbiting ca- 

ble TV satellites!: 
HBO, Showtime, su- er 
per stations, sports = 
and movies. = 


We don't just 
sell Information! 


From offshore oil 
rigs, data links to 
We Manufacture 


Hardware! yard installations, 


we wrote the book. 


Constantly updated, our 94 Page technical | 


| information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, tele- 
| metry software, kits and more. Recomme nd- 
ed reading by NASA, Tha Office | 
of Consumer Affairs and quality 
companies like Rockwell/ 
Collins. Send $7.95 today! 
CALL 
24-hra. C. S os come 
(905) 33 


RSPACECOAST,” 


LES RESEARCH CORPORATION © 
P. O. Box 442-B, Altamonte Spgs, FL 32701 


K 


HYDROGEN POWER 
NEW PLANS FOR YOUR OWN: 


CAV) © HYBRID HYDROGEN ELECTRIC CAR. 
S47 e ENGINE CONVERSION TO HYDROGEN. 
CE * SAFE HYDROGEN GENERATOR. 

-tj e COMPRESSORLESS HYDRIDE STORAGE. 


ALL FOR JUST $7.95 MONEY BACK GUARANTEE. 
MERIT PRODUCTS, INC. 
2307 TYLER LANE, LOUISVILLE, KY. 40205. 


Wood 


SATELLITE VISION 
nufacture 


hotels and back- | . 
heri ad TY gesorgt iip x 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mig., cost, specifications, on 
most alternate sources of energy - 
Pius Catalog of Plans available for 
do-it-yourselfers. —$5,00 

Enérgy Service 


14A Hughey St., Nashua, NH 03060 


| ^^ AMAZING ~~ 
SCIENTIFIC and ELECTRONIC — 
DEVICES —L—7^ 


PHASER shockwave and invisible FORCE | 
FIELD generators. LASERS for weapons, cut- 
ling, burning, cloud writing, holography and | 
special eflects. NUCLEAR particle accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
completed items to: 

INFORMATION UNLIMITED, INC. 
P. 0. BOX 715, Dept. P8 
Amherst, N. H. 03031 


2000 WATT URBAN WINDCHARGER 
Build this URBAN WINDCHARGER 


GLENVALE Mus 
Dept. RN, Box 358 Station D 
EL Ontario MEP 349 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and high powered 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and. sensing de 

icas, scientific personal protection items, 
nd many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
luel. You get electrolyzer and auto conversion 
plans and instructions, plus details on sale 
hydrogen storage and generating hydrogen 
FREE! Complete package: only $10.00 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


SAFE] | ITE VISION 


Send $1.25 f aah handi 4 | 
poe 32707 
| 3— LASERS UNLIMITED 
e RUBY ER RAY Gl GUN "M Rp uet M e 
e CO2 LASER FOR BURNING/CUTTING. .... i 
e BEGINNERS LASER VISIBLE RED and IR . po r^ 
è LASER PISTOL and RIFLE ............. 10.00 
e VISIBLE RED LASER LIGHTGUN..... . 810.00 
e MULTI COLOR LASERS . $10.00 


e LASER LIGHT SHOWS . . $12.00 
e LISTING OF LASER BOOKS & COMPANIES $ 7.00 
LASERS UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


PUMP 


DRAIN + IRRIGATE 
CIRCULATE « SPRAY 


Heavy-duty rustproof ball- 


bearing purnp.Stainiess 

| Ichaft. HP 1200GPH 66° high ‘ea 

jor 3000 GPH 25'well.5200 GPH max. 144” 
l"out.Beltordirect drive. Use 44 HP C Ia BRE. 
Money back guarantee Add $2 patee & hnding$21.95 
LABAWCO Box 35. Belle Mead,N.J.08502 


lasers, micro-mini-voice, 


12 HOME CRAFTSMAN 


“GETTING Started ih Stained Glass'' 
oer ee Box 2065X, Hanover, 
A 023 


TURN ‘Your Craft Hobbies Into Cash. 
Details: PS, 22415 Ridgewood, San 
Francisco, 04127. 


OLD-FASHIONED 


ROLL-TOP DESK 
FULL-SIZE PROFESSIONAL PLANS | 


At last! Plans for 


authentic Roll Top 
Desk. Easy to use. 
#139 Double Pedestal ' 
Desk, 30" x 52" x 30" 
high. +140 Rall Top 


Unit adds 14" to het. f 
Both single and $5 
double curve end 
panels on drawing. 


EACH plan 8 or $1B for i- 
both. SATISFACTION 
GUARANTEED! 


FREE WITH ORDER—Catalog of 170 full-size 
plans, Early Amer., Medit., Spanish, Modern, English 
furniture. CATALOG ONLY $2 00, refundable. 

FURNITURE DESIGNS Dept. SD-91 

1425 Sherman — Evanston, Illinois 60201 


12A FOR THE HOME 


TELEPHONES $19.95. All Colors, Free 
Details: J.I, Associates, 502 Main, Peck, 
ID 83545. 


713 TOOLS & MACHINERY 


METAL Cutting Lathe 576.25. 
15048 Proctor, Industry, CA 


qr 
Taig, 
91746. 


LATHES — Unimat — Maximat — 
Sherline — Machinex, Catalog $1.0 
Shop Supplies $1.00, Campbell, 
Selma Road, Springfleld, OH 45505. 


SMALL FOUNDRY Furnace, Supplies, 
Free Literature. Pyramid Products, 
Dept. M, ed South Tth Avenue, Phoe- 
nix, AZ 8504 


BUY DIRECT = SAVE 50 % on 
sanding and tape needs, Also Band saw 
blades. Small quantities - Fast service. 


Send S.A.S.E. (#10) for price list. 
Fixmaster, Box 15521, Atlanta, GA 


30333. 


WOODCRAVERS Supply Company Cat- 
alog — $1.00: with “Tools, Their Uses'' 
book - $3.95. 3056 Excelsior Blvd., Min- 
neapolis, MN 55416. 


VICTOR MACHINING, P.O, BOX 3587, 
Lantana, Florida 33462. (305) 586- 
8917. PRECISION Turning & Milling. 


HEAVY-DUTY CANVAS TOOL BAG 


large zipper top, 
dark Areen 


ppd. 
ea. La 


Side pockets with snaps, 
Wen. handles, reinforced bottom, 
B" x x EN i x iz" d 

6" x &" x IB 


TOOL BAGS 


ADJUSTABLE 
TROUBLE LIGHT HOOK 
This new tool mounts easily on your 
trouble light and is simple to operate. 
Place the hook over a stationary ob- 
ject, pull down on the fight, twist right or 
Wi nelease and ihe ahi will lock in 
one of six positions. Send $3 95 plus 


W 40e postage to: 


| Adjusta Hook 
P.O, Box 129, Phoenix, OR 97535 
i (Dealers Weicoma) 


714 ENGINES & MOTORS 


REPAIR ELECTRIC MOTORS. Inform- 
ation $1.00. Shattuck Electric, Gillett, 
PA 16925, 
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15A ENERGY SAVING 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal, Save money. 
Instructions $7.00. Western Research, 
Box 1061 PS, Woodland Hills, CA 
91365. 

GENERATE ELECTRICITY with un- 
modified induction (washer type) mo- 
tor. Reverse electric meter, Simple! Le- 
gal! Instructions $3.95, E.P.S. Box 
3572, Shawnee Mission, KS 66203. 


CONNECT Fireplace To Heating Sys- 
tem, Plans $3.00, Hydroheat, Box 7735, 
Holbrook, NY 11741. 


METHANE, HYDROGEN, FUEL CELLS, 
WIND, SOLAR, ELECTRIC & PROPANE. 
A catalog for the do it yourself plans & 
books, Send $2.00 to: Energy Service, 
14a Hughey Street, Nashua, NH 03060, 


Ra: 


SAVE ON WATER HEATING, Gas or 
Electric, Ensy and Inexpensive, Plans 
$6.00, M, R. Ent, 1903 York, Des 
Moines, IA 50316. 


PALOMA instant water heaters, dis- 
count prices. Paramount Supply, 627 
Hazel St., Allentown, PA 18102. 

LOGSPLITTERS Direct From Manu- 
facturer. Send For Free Information. 
Woodsman, P.O. Box 146, Brice, OH 
43109. 


IMPROVE Cooling, Heating with a 
ceiling fan you made yourself for 10% 
of retail! Plans, Templates, Details 
$3.25. R. N. Stanley, Rt. 1, Box 195-A, 
Williston, FL 32696. 

CUT Your Energy Bills! 48 proven 
energy saving methods. $5.00. Market- 
ing Associates, P.O. Box 8818, Waco, 
Texas 76710, 


EMERGY/81 deflectors fit any reg- 
ister, cut air-conditioning costs 
10—20*'*, Details $2.00. P.O. Box 
394, Pittsburgh, PA 15241. 

CONVERT Electric Air and Heat Units 
to Energy Saver, Write: Henriquez Corp., 
Dept. BM, 1207 N. Himes Avenue, 
Tampa, FL 33607. 


15B ALTERNATE ENERGY 


GASIFIERS Woodchip Sawdust, 100,- 
000 BTU heat existing home system. EÍ- 
ficient compact, $5 Information book: 
Gasiflers, WRIP, Box 23, Charlottetown, 
P.E.I., Canada C1E 1B0, 


THINKING SOLAR/CONSERVATION? 
Send $1.00 
ergy Society, 
190W, Killeen, 


WOODBURNING RADIAL STEAM 
TURBINE Generates 3Kw of Electricity! 
Simple Construction! Compact! Com- 
plete Plans: $6.95, Glenvale, Box 358p 
Station D, Toronto, Ontario, M6P 3J9. 
SMOKELESS WASTE OIL STOVE KIT 
or plans, Information $1.00, P.O. Box 
4355, Rochester, NY 14611. 

SOLAR AIR CONDITIONING! Build 
your own unit with our plans and illus- 
trations, $6.95, J & J Incorp., 77 Rus- 
sell Building, Box 531, Marion, IL 
62959. 

SOLAR AIR CONDITIONING and re- 
frigeration. Plans, technical data, sche- 
matics, report $8.00, TerBest Scientific, 
5171 Barona Way, LaMesa, CA 902041. 


PLANS, KITS, HARDWARE. Send 
sase, ALM, Box 367, Apache Junction, 
AZ 85220. 


HEAT STORAGE TANK. Build your 
own, any size, insulated, with heat ex- 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 
PO Box B73 
Concord. NC 28025 


WIND POWER 
The most advanced, cost effective, 
patented wind-electric systems up to 


| 10KW. Synchronized (sell excess | | 


power, buy for back-up) or self-suffi- 
cient. Information $3.00. Valueable | 
Interna- 
Systems, 119 E. Lucy 


| distributorships available. 
tional Ener 
St., Florida City, FI. 33034 
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16 PLANS, BLUEPRINTS 


ELECTRONIC KITS - Feature glass 
boards, premium parts, easy instructions, 
Write for info: RODCAR, 2720 Biloxi 
Lane, Mesquite, Texas 75150. 


17 BURGLAR FIRE ALARMS 


FINEST Equipment! Save! FREE CAT- 
ALOG! A.A.S., 186C Oxmoor Road, Bir- 
mingham, AL 35209. 


20A PHOTOGRAPHER 


h MAKE MONEY 
with your pictures. _ 
DIRECTORY 
of where and how to sell your pic- 
tures, Send $1.75 to 
MOONLITE MART 
12 LAWRENCE AVENUE 
BROOKLYN, NY 11230 


21 HOBBIES / COLLECTIONS. 


COLLECT Military Medals, List 50c. 
Vernon, Box 387PS, Baldwin, NY 11510. 


No 


2 JEWELRY ] 


CLOSEOUT Jewelry .55c dozen, (Cat- 
alog .25c), ROUSSELS, 107-1635 Dow, 
Arlington, MA 02174. 


25 FORMULAS, PLANS 


everyday 
$10.00, Same day service, Satisfaction 
guaranteed, to: Nile, 14a Hughey Street, 
Nashua, NH 03060. 


MONEYMAKING FORMULA CATALOG 
33.00 (REFUNDABLE!): GWAG, Box 
193, Brookfield, Wisconsin 53005. 


26 SCIENCE & CHEMISTR 


LIVE IN LOS ANGELES? 


CHEMICALS Glassware Low Prices. | 


Chem Lab Supplies, 1409 Hermosa Ave. 
Hermosa Beach, CA 90243, Call for info. 
213-318-3430, 


ECONOMICALLY Priced! Chemicals - _ 


Ap tus, Catalogue-51.00. Hagenow 


b 


towoc, Wisconsin 54220. 


CHEMICALS apparatus, project booka, 
wide selection, Catalog $1.00, Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 030860, 


CHEMICAL Apparatus: Lowest prices. 
Catalog one dollar, Avatar, P.O. Box 
213, St. Charles, MO 63301. 


chemicals, 
equipment and labware. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624, 

[] 


CHEMICALS Laboratory Mining Ap- 
paratus Catalog $1.00. The Chemical 
Shed. P.O. Box 748, San Bernardino, 
CA 92402. 


3-D PICTURE BOOK, 46 pages, 
9"x12", $7.00, Holo-Graphics, Box 237, 
Somerville, MA 02143. 


27 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, flberglassing; in industry, lab- 
oratories, craft work. Reproduce your 
designs with our mold materials, Profit- 
able. Illustrated Catalog $1.00. Casto- 
lite, Dept. 81K/PS, Box 391, Wood- 
stock, IL 60098. 


ha 


9 LOG CABIN & 
HOME BUILDING 


NO MORTGAGE Quality Homes Using 
Unique Industrial Byproduct. 
formation. Design Logics, 
22230 (SP), Seattle, WA 98122. 


BUILD YOUR OWN HOME! Revolu- 
tionary low cost, energy efficient Cub- 
isphere better than geodesics! For book 
send $5.05 to: OKS, P.O. Box 1252, 
Ogden, Utah 84402. 


| ratories, 1302 Washington, Mani- | 


* 


37 NURSERY STOCK 


GROW Ginseng. Very Profitable, Can 
Supply Seed, Roots, Goldenseal, Infor- 
mation. G. Collins, Viola, IA 52350. 


31B HERBS 


PURE HERBS From Folklore, Write 
for FREE Book, "Common Herbs for 
Common Illnesses." Estes-PSC, Alma, 
Georgia 31510. 


32 REAL ESTATE 


BIG . . . NEW... FREE... FALL 
CATALOG! Over 2,800 top values coast 
to coast! UNITED FARM AGENCY, 612- 
PS West 47th, Kansas City, MO 64112. 


CALIFORNIA. Acreage., Lots. $30 
down. $30 monthly, 4602 Ethel, Sher- 
man Oaks, CA 91423. 


WYOMING - UTAH RANCH LAND, 
10 Acres $60.00 Down, $60.00 Month. 
Owner-Mike Gauthier, 9550-A Gallatin, 
Downey, CA 980240. 


CANADIAN Land from $47.00 acre, 
Recreational & Investment Properties 
across Canada, Exchange Privilege. 6 
Yearly issues $5.00, Canadian Estate 
Land, Dept. 22C, 286 Lawrence West, 
Toronto, Canada M5M 3A8B. 


5,400 country properties described, pic- 
tured! Land, Farms, Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 
43 states All Across America! Yours 
FREE from the World's Largest! 
STROUT REALTY, Inc., 7 S. Dearborn, 
Dept. 5810, Chicago, IL 60603. 


FREE REAL ESTATE CATALOG - 


GOVERNMENT LANDS - from $7.50 
Acre! “Buyer's Guide" , , plus nation- 
wide listings - $2.00, Surplus Lands, 
Box 19107-FI, Washington, DC 20036, 


34 CAMPING 


EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- | 


ing. Campmor, Box 407P, Bogota, NJ 
076803. 


Pockot 
Versatile, 
$24.95. EME-ANTI-PIC, 5610 West- 
heimer +723PS, Houston, Texas 77056, 


34A SURVIVAL EQUIP. 


SURVIVE terrorism, shortages, riots, 
nuclear war, Condensed Guide based on 
our seminars, $4.00 postpaid ($5.50 

|, Strategy Research Institute, 
Dept. 112, Box 1794, Grants Pass, 
Oregon 97526. 


35 AQUARIUM SUPPLIES 


LIVE SEA HORSES $4.98 
Kit £1 includes 4 adults & up to 30 ponies 
from pregnant male, | qt. marine salt, 4 
food, live plant & snail + instructions. 

Kit #2 has all above with 2 gis. marine 
salt, sea horse (ree, seashells, coral & 

silica sand $7,95. Kit #3 has | gal. marine 
salt, and all Kit #2 accessories with 10 sea 
horses (2 preg.) $12.95. Kits sent ppd. 
Sea Horses, inc., Horses via Air Mai 

(Dept. PS 91 Box 1477, Coral Gables, FL 


33134 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature, Raise Fishworms, 
Crickets, Red wigglers — 1000 — 
58.95, 5000 — 542.50, Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 


39 


41 TAXIDERMY 


BUTTERFLIES, Beetles. Large Cata- 
log $1.00, Scientific, PO Box 307-PS, 
Round Lake, IL 80073, 


| 43 


42 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains, Lenses, Prisms, 
Telescopes, Binoculars, etc,  Jaegers, 
dro Merrick Road, Lynbrook, NY 


GOV'T. SURPLUS 


“GOVERNMENT SURPLUS Directory." 
Buy 500,000 items (including Jeeps) 
... low as 2c on dollar... direct from 
Government! $2.00 (guaranteed), DIS- 
POSAL, Box 19107-FI, WASHINGTON, 
DC 20036, 

1981 SURPLUS Army, Navy store 64 
page illustrated catalog, Send $1.00. 
Ruvel, 3037 North Clark. Dept. 
M9, Chicago, IL 60657. 


JEEPS - $58.00! - CARS - $35.00! 
=- 700,000 ITEMS! - GOVERNMENT 


INFORMATION SERVICES”, BOX 
99249-A9, SAN FRANCISCO, CALI- 
FORNIA 94109. 
46 PROFITABLE 
OCCUPATIONS 
FREE Catalog. Repair Air Conditioning, 
refrigeration, Tools, supplies, full in- 


structions, Doolin, 2016 Canton, Dallas, 
TX 75201. 


BIG PROFITS Selling Our Cassette 
Systems to Business, Kit $3.00 Refund- 
id Re Box 904-SP. Warsaw, IN 


SURPRISE Everybody, Become No- 
tary Public now, We e you, free, We 
sell notary needs, Raise your image, job 
value, income. Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


Lawnmowers. Thousands of 
Wholesale list 35c. 


20 BUSINESSES at home, no gim- 
micks $8.95, Project Independence, or 
free details, Exclusive Publications, P.O, 
Box 24113, Fort Lauderdale, FL 33307. 


MECHANICALLY INCLINED INDIVIDUALS 


nane NM in TOU Nee 
Knowledge or experience not necessary. 
started in spare time. Above average 
$300-$600/wk. possible. Sales dod Dy 


others. No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


INDEXES to POPULAR SCIENCE 
available: full set of 9 for $9, postage 
paid. For 1980 only, send $1.75 to: 
POPULAR SCIENCE INDEXES, 380 
Madison Ave., New York, NY 10017. 


OUT-of-Print Books Found. 
Wants. Booklook, 51 Maple Ave., War- 
wick, NY 10990, 


THINK and Grow Rich!! Over 7,000,- 
000 Sold, $3.50. Johnston Company, 
218p North Hills Drive, Raleigh, NC 


EARTH SHELTER BOOKSTORE — 
Largest selection anywhere, General, 
technical, do-it-yourself, Catalog plus 
special earth sheltered living report 
$1.00 (refundable). Underground 
Homes, Dept, PS9C, TOO Masonic Build- 
ing, Portsmouth, OH 45662, 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty 
Catalog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt, Clemens, MI 48043. 


52 STAMP COLLECTING 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00, Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


UNITED NATIONS 3 Complete Mint 
Sets 25c, Approvals, Cornetta, POE 
1509-P, Lake Placid, FL 33852. 


FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 
cisco 94123. 


^| 


2,000,000 STAMPS - 150 countries 
48 a Belden, Box 4149, Dearborn, 


OLD U.S. Stamps on & proval, Ches- 
roe 15355R, Philadelphia, PA 


500 LITHUANIA, Estonia, Latvia, 
Ukraine, Five Dollars, Kieve, 173 Lin- 
den, Middletown, NY 1094 0. 


EE — 220 United States and 
worldwide Stamps, Approvals. Stamps 
Pops, Box 1427, Bellflower, CA 90706 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals, Jaxon, Box C11, New Rochelle, 
NY 10804. 


FREE Worldwide packet. Penny ap- 
provals, Froelich, Box 412-B, Morton 
Grove, IL 60053. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164——52nd Street, San 
Diego, CA 92105. 


WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazlo, Box 
423-OE, Audubon, PA 19407. 


OLD U.S. bargain stamps issued be- 
fore 1930! Uncommon used issues, 
"unfine'" condition, Worthwhile money- 
saving approvals. Adults only, (No mint, 
no packet material), Rivertown, Dept. 
1528, Ada, Michigan 49301, 


— Ee Se 


SEND only 10c for nice collection of | 


U.S. Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. At- 
tractive price lists of other beautiful 
stamps and collectors supplies included. 
Mystic Stamps, SS-2, Camden, NY 
13316. 


4 FOREIGN Sets 30c. With Sets On 
Approval, R. G. Sales, Box 1065, Jamai- 
ca, NY 11431. 


U.S. Used stamps! 300 different 
$2.00; 500 different $5.00; 750 differ- 
ent $11.00; 1,000 different $26.00. 
Burke's Stamps. Box 219-P, Glenshaw, 
PA 15116. 


GREAT U.S, Free Gift - Fine U.S, ap- 
provals and want list service, - Send 
25c for handling. The Stamp Boutique, 
Box 865, Wheeling, IL 60090. 


U.S. STAMPS. 1893 Columbian Ex- 
position, Early Bicolor Airmail, Pony 
Express Commemorative, Special Olym- 
pics, plus much, much more, 110 differ- 
ent 10c with approvals, HSM: Box 239, 
Dept. S9, Colonial Hts, VA 23834 

WOW! 110 All Different Germany 
10c, Commemoratives, Airmails, High 
Values, Big Catalog, bargain lists, Also, 
fine stamps from our approval service, 
buy any or none, return promptly. 
please. Jamestown Stamp, Dept. A 
91PS, Jamestown, NY 14701. 


— c M 


FREE! Big Bargain Catalog — New 


Edition listing thousands of bargains 
including U.S. B.N.A. stamps, 
packets, albums, accessories and sup- 


plies. Also, fine stamps from our ap- 
proval service, buy any or none, re- 


turn promptly, please. Jamestown 
spi Dept. ESIPS, Jamestown, NY 
14701. 


54 RADIO, TELEVISION 


36c TUBES. Radio 


Diego, CA 92105. 


CABLE TV DESCRAMBLERS AND 
CONVERTERS. MICROWAVE ANTEN- 
NAS AND DOWNCONVERTERS. 
and Parts. Build or buy, For informa- 
tion send $2.00, C&D Electronics, P.O. 
Box 21, Jenison, MI 49428. 


POLICE Scanners. Crystals, "Radar De- 


tectors. HPR, Box 19224, Denver, CO | 


80219 


INEXPENSIVE CATV CONVERTERS- 
DESCRAMBLERS- MICROWAVE AN- 
TENNAS! Catalog $2.00. ACM, Box 
3431, Walnut Creek, CA 94598. 


BUILD YOUR OWN TV CAMERA! 
“Ideal for home & business 


Whether -for FUN or PROFIT, we 
challenge you to the exciting lield 
ei. TV telecasting. Complete kit 
only $185.00. Solid-state. p 
available assembled. Connec 

amy TY set. Reviewed in his 
mugxrine, - August, ‘Td issus. 


PHONE OR WRITE FOR F FREE | 
par CATALOG OF KITS 
DIAL 402-987-3771 (today! 


1305 BROADWAY ST N. | 
DAKOTA CITY, NEBR. 6873) | 


ATV Research 


55 ELECTRONICS, 
STEREO, HI-FI 


SAVE UP TO 90 *, 1 You can afford a 
Computer! Free Catalog. Digatek Corpor- 
ation, Suite J, 2723 West Butler Drive, 
Phoenix, AZ 85021. 


& TV! Free Color | 
Catalog. Cornell, 42175 University, San | 


Plans | 


LINEARS - Send Stamp For Details - 
Matco ete bea - Box 316D - Cadil- 
lac, MI 496 


LINEAR PLANS, parts, GOODIES. 
Free catalog. “SKIPPER, Box 130-C9, 
Paradise, CA 95969. 


ORDER No. 17 5AEUO47 


PLATTSBURGH, N.Y. 12901 
Tal.: (618) 561-8700- 


BUILD AN ORCHESTRA 
THE WAY 


Preview the world's most advanced 
*  Do-lt-Yourseif Organs, Pianos, Syn- 
thesizers, Amps, etc. Send $6.00 for 
our famous “Sight & Sound” pack. 
WERSI Electronics, Inc., Dept. M3, 
P.O. Box 5318, 1720 Hempstead 
Rd., Lancaster, PA 17601. 


(ELECTRONIC 


BARGAINS 


TRAVEL 


e 4-digit display-Hours, minutes, 
seconds, month, & date. Alarm in- 
dicator. e Quartz controlled for ac- 
curacy. e Melody alarm * Night light 
e Pull-out stand * Unique slide-out 
bracket for car or desk use. e In- 
cludes battery. Plays 3 melody-also 
has dual alarm feature. + Snooze 
alarm mode, 25," x 135" x "Perfect 
gift for the traveler. $14.95 


LCD DIGITAL WATCH PEN. 
e LDC Quartz. * Displays hours, 
minutes, running seconds, 

date and month. + Battery 

included. Takes 
parker-size refill. 
e Slim design-only 
9mm thick, 
Silvertone 
$12.95 


One-year 
warranty and 

15 day full- 
refund guarantee 


on all products. 


Y” CALL TOLL FREE 
1-800-257-7850 Op. 653 


[NEW JERSEY 1-800-322-8650 Op. 563 


MasterCard or Visa Accepted. 
Card No. 
Exp. date 
Signature - 


— —Travel Melody Alarm Clock @ 
$14.95 each plus 32.50 ea. for 
poslage & handling. 


—— LCD Digital Watch Pen #$12.95 
each plus $2.50 ea. for postage 
and handling. 


| NEW YORK RESIDENTS ADD SALES TAX. 


Amount enclosed$, — in check 
orM.O. 4106 weeks for delivery. 


COLUMN ONE MARKETING, m. 
21-03 41st Ave. 
Long Island City, N.Y. 11101 


* SEND FOR we TS sj 

: 36 PAGE FREE 

* * ELECTRONIC PARTS * 
CATALOG 


OVER L000 ITEMS 


ALL ELECTRONICS CORP. 


905% S. Vermont Ave. P.O. Box 20406 
Los Angeles, CA. 90006 (213) 380-8000 


55A COMPUTERS 


COMPUTER PROGRAM in basic lang- 
uage to handi-cap race horses, Includes 
documentation and directions for use. 
Can be used with most home computers. 
Send $14.95 in check or money order 
to: Handi-Caper, P.O. Box No, 4896, 
Framingham, Massachusetts 01701. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Cassettes. 
Free Catalog. Nostalgic, Box 16365-P, 
St. Louis, MO 63125. 


BLANK RECORDING TAPE BAR- 
GAINS! Catalog 25c. Tower, 2135, Dun- 
kirk, MD 20754. 


PREMIUM audio cassettes, Agfa tape 
Wholesale price list available. Solid- 
sound, Box 7611, Ann Arbor, MI 48107, 


RECORDS - TAPES! | 
73%: all labels: no purchase obliga- 
tions: newsletter; discount dividend 
certificates; 100% guarantees, 
details, Discount Music Club, 650 Main 
Street, P.O. Box 2000, Dept. 4-0981, 
New Rochelle, NY 10801. 


200 BEST Old Time Radio Shows On 
Cassett, Free Catalog. Sherwood House, 
5900 Woodview, Sherwood, AR 72116 


SCWL'"SUBLIMINAL TAPES 
The newest behavioral science techniques avail- | 
able . . . weight loss, health, stress, mem- į 


f ory, success, personality, and more. Learn 


why this technique is gaining such extra- 
nosis. Free bro- 


T RESEARCH. | 


ordinary popularity over h 
pchure and studies. MID 
b 1755 Williams Lk. Rd.. Dept. PS-1, Pontiac. 
Michigan 48054. 


57 MUSICAL INSTRUMENTS 


DULCIMERS Kits From $35.00, Ero- 
chure, Here Inc., 29 Southeast Main, 
#5, Minneapolis, MN 55414. 


— FINEST FOLK FLUTES. 


Plans, in- 
instruments. 
Enterprises, 
Box 60213MU, Sacramento, CA 95860. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits, Fine German-made violins, vi- 
olas, cellos, basses and bows, Send 25c 
for catalog. 10% Credit certificate will 
be enclosed, International Violin Com- 
pany, Ltd., Dept. TS, 4026 W. Belve- 
dere Av Ave. . Baltimore, MD 21215. 


ay uv 


Wim. 40 Models! Famous Makes! 
" SAVE! Direct from Importer. 
jf Models for students, teach- 
gu professionals, Standard 
* oor Electronic. Terms. Trades 
! ' welcome. Home Trial. Hahner 
Button models too. FREE 
E. p and Importer prices. 

aa ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago, II. 60641 


57A MUSICAL 


INSTRUCTION 


PLAY MUSIC BETTER through un- 
derstanding Chords as used in creation 
of ''musical ideas", FREE INFORMA- 
TION - Music Learning Systems Pub- 
lishing, Dept 12PS, RDS, Box 142, 
Olean, NY 14760. 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/ Promotions, Broadway Music, 
Box T438- PS, Sarasota, FL 3357 B. 


ee Pr 


POEMS set to music, -= Nashville Music 
Productions, Box 40001- PS, Nashville, 
TN 37204. 


59 IMPORT-EXPORT 


"2500 Fast-Sellers." Free Brochures! 
Brightco, Box 91309-%9, Cleveland, 
Ohio 44101. 


Discounts t to | 


Free | 


Brighton 11th, Brooklyn, NY 11: 11235. 


| lings-E, Carlsbad, CA 92008. 


60 BUSINESS 
OPPORTUNITIES 


BELTS And Buckles. NA Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its. Complete dealer set up. Free Cata- 
log. Anchor, Box  3958-BPS, North 
Providence, RI 02211. 


HIGH PROFITS FROM GOLD RUSHI 

Cash from inexpensively gotten gold, 
silver, precious metals. Fantastic profits! 
$25, 000 possible Manual of proven 
methods, $7.95. Gold Traders, Box 801s, 
Rahway, New Jersey 07085 


MAKE MONEY PRINTING business 
cards, pencils, matches in Gold. Easy, 
paai: POB 24986 (LLC), Tampa, FL 

3 


BUMPERSTICKER Printer, Easy 
Fun. Details, POB 22791 (LLC), Tape. 
FL 33622. 


SPARE time fortune in Vinyl Repair. 
Hugh demand creates exceptional prof- 
its, We supply everything. Details free. 
VIP, 2036 Montrose, Chicago | 60618. — 


Ss e EET EURUEUIT. Umm 


REPAIR HYDRAULIC ^ JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4 157, Brownsville, TX 78520. 


^ MAKE Durable Building Plastic Easily. 
Waterproof, Fireproof, Economical. Bays 
Laboratory, 2086—2075 Drive, Cedar- 
edge, CO 81413. 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities. 
Make More Spare Time Than in Present 
Business c or Job. Call:  800- 835-3342. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
MA 02324. 


GET RICHI! Secret law smashes debts 
—brings cash and credit! Details FREEI! 
WealthKit-S, Billings, NY 12510. 


WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof. Baker, Box 196B, 
Brooklyn, NY 11218, 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


LEARN TO REFINE YOUR 
GOLD * SILVER * PLATINUM 
STEP By Step Home Method, Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 
tal Refinery, 8064 Melrose Ave., Los 
Angeles, CA 9i 90046. 


^ MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Box 1132-PK, In- 
dianapolis, IN 46225. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hil Hill, CA 95037. 


^ MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 


BIG Money selling information by 
mail! Unique plan, National Mailers, Box 
4772, S Hialeah, FL 33014. 


FREE Infiation-Beater Book ' ‘2042 
Unique, Proven Enterprises." Fabulous 
"Little Knowns." Work Home! Hay- 


EXTRA CASH WEEKLY Processing 
Mall! Free Supplies, Stamps! Informa- 
tion: Rush stamped envelope! Foodmas- 
ter-CPR, Burnt Hills, NY 12027. n 


FREE report: aaa to sell information 
profitably, Make $20,000 — $70,000. 
JAL, Box 7021-R, Los Angeles, CA 
90022. 


START A SCIENCE NEWSLETTERI 
NO WRITING ABILITY NECESSARY! 
Lucrative opportunity, Inquiries $1.00 
(refundable): Publishing, Box 232-P5, 

(As Astor ), Boston, MA 02123. 


— IF YOU have a home workshop, I'll 
show you how to turn your hobby into 
a great second income source! Send for 
free £0-page report. Entrepreneur, 2311 
Pontius Ave., Suite E876, Los Angeles, 
CA 90064. 


WOODWORKERS - Start profitable 
business making unusual gifts, decora- 
tive novelties, Easy!!!! Everything ex- 
plained!!! Free details, Williams, 324A 
Titus, Glen Cove, NY 11542. 


HOW TO GET RICH IN MAILORDER 

. amazing SECRETS revealed . 
FREE proof . . . satisfaction GUARAN- 
TEED, Midcontinent Publications, Dept. 
PS8, Box 1168, Jacksonville, AR 72076. 


/J TAKE Catalog Orders. We dro opship 
2500 Best-selling specialty products 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave., Dept. 28-09, Woodland 
Hills, CA 91365. 


SELL Books By Mail! Highest Profits! 
NLRC, 55 Sutter 663-P, San Francisco, 
California 94104. 


FREE! | Crisis 80's money secrets!! 
venen Box 505, Van Buren, AR 
E] 
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MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital. Write for free book, plus de- 
tails, Mail Order Associates, Dept. 504, 
Montvale, NJ 07645. 


JUNK Tires bring $15.00! Build your 
Recycling - Mat - Making Equipment! 
$10.00 Brings two attractive, func- 
tional floor mats, Details, La Valleys, 
Fountain, FL 32438. 

i hon- 


SPORTS lovers: Super profits 
est)! Show Lighted Footballs, ten pat- 
ented sports products, Order football 
Now $5.95, Pickpoint, Dept P59, Mir- 
ror La Lake, NH 03853. 


^ PROJECTION TV... Make $200.00 + 
per evening assembling Projectors ... 
. .., Results equal to $2,500 pro- 
jectors , . . Your total cost less than 
$15. .. PLANS, LENS & Dealers 
information $14.00 , . . Illustrated in- 
formation FREE . . Macrocomaax, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24 hours 215- 
736-288 288 m ea 


^ BLACKJACK WHEEL. Easy to use, 
WIN without counting, Free informa- 
tion, C&S Systems, Box 2611, West 
Lawn, PA 19609. 


^ *"SUPERBIZ" — A little - known 
business you can start from home for 
$15.00 and make up to 2100,000/ 
year, Make money faster than any 
other business, FREE. No-obligation in- 


formation from: Vertex, 1617-B Hains, | 


Richland, WA 99352. 


DEBTS WIPED OUT with secret Fed- 
eral Law!! Fortune-building FREE RE- 
PORTI! Blueprints, 59, LaGrangeville, 
NY 12540. 


BUSINESS CARDS-RUBBER STAMPS 
Products and customers for a suc- 
cessful home business assured. Free 
Details, Ken Wayne, P.O. Box 35502- 
PS1, Edina, MN 55435. 


SELL NSATIO 


SENSATIONAL | LOW-COST 
BURGLAR ALARM. Lightning seller, Ex- 
ceptional margin. Samples for trial. 
Northwest Electric, Ave. 169, Mitchell, 
SD 57301. 


$1104.00 MONTHLY - For Ten Hour 
Work Week! Guaranteed!! Homework... 
Start Immediately . . , Paid Dally = 
Free Information; Application - V 
Box 1028-C9, Kalaheo, Hawaii 96741. 


DISTRIBUTORS, Immediate Cash Prof- 
its! Revolutionary Automotive Bargain. 
Free Details. Motaloy, Box 445759, 
Downey, CA 90241. 


—————— 


^ PLASTERCRAFT! Moneymaking home 
business. Details. Mailway, 24949-EF9, 
Nashville, TN 37202. 


UNSURPASSED OPPORTUNITY! 
Former Shaklee President heads new 
organization. Free information, Enhance, 
a age A Fort Payne, Alabama 


MONEY SECRETS 
HELP people and businesses get mon- 
ey. Easy home business. Fantastic prof- 
its. No experience - own hours, Con- 
tinuous assistance. Free Details: DFC, 
Dept. 11-G-9, 1145 Reservoir Avenue, 
Cranston, _Rhode Island 02920. 


IMPORT-EXPORT opportunity, prof- 
itable world-wide, mail ord usiness 
from home, without capital. We ship 


plan for no risk examination. Experience 
unnecessary. 
Dept. M2699, 
91367 


Mellinger, 
Hillls, CA 


Free Report. 
Woodland 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1JM, N.Y. 10952 


BiG r9 ELECTRONIC 
(LG ASSEMBLY BUSINESS 


Start home, spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 


professionals. Unusual business opportunity 


FREE: Complete illustrated literature 
BARTA, Box 248-SW 
Walnut Creek, Calif. 94597 


q 


61 MONEYMAKING 


OPPORTUNITIES 


$700 PER month earnings possible 
filling out income tax forms at home or 
tax office during tax season, We show 
you how. Simple, quickly learned. De- 
tails mailed free. No salesmen. Hurry. 
‘Big demand, Federated Tax, 2010 Mont- 
rose, Chicago 60618. 

ALOE-VERA products, a fortune to 
be made or p for own use at dis- 
count, Free information and sample. 
Best Ways, ix 331-PS, Citrus Heights, 
CA 95610. 
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MEW Discovery in Battery Recondi- | 


Guarantee 


tioning. Eighteen Months 
Electoan, 


Means “Big Profits Fast." 
7415 Gable Drive, 
7 2205, 


LEARN The Secrets of Repairing Junk 
Batteries, ‘‘Fabulous Profits", small 
vestment. Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422. 


GET RICH! Secret law smashes debts 
= = = brings Cash, credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 

EASY MONEY in mailorder, selling 


information everybody needs, with re- 
print rights,  Eldee Research, Box 


a3 ips, Cornwall, Ontario EGH 6N6. 


— == —— —— 0 


YOUR Own Classified Ads Business! 
$29.95 ppd. Write: MES Humboldt, 
Saskatchewan SOK 2A 

‘FREE! Get y issues of Opportunity 
Magazine! Increase your savings and 
spending power, Hundreds of ways to 
make extra money detailed monthly. 


FREE! Write: Opportunity, Dept, 655, 
6. N. Michigan, Chicago, 60602. 

FREE! The Billion Letter . . . Easy, 
instant, money-making information! 
Venture, Box 3125PS, Peabody, MA 
01960 

$57.40 DAILY Starting next week, 


Details send 18cts poststamp, Sbiatox, 
repite 4308, North Hollywood, CA 
1 B 


FREE COLOR BOOKLET 
TELLS HOW TO 


S-T-R-E--C-H  B-O-T-T-L-E-S 
INTO PROFIT! 


Tum pop and bear bottles into inr it's easy. 
Anyone can do it—using one of our machines. 
Imagine turning a discarded beer berttie into a 
al you can seli tor $2.00! by a 
igh school physics teacher, is success ax- 
ceeded our wildest hopes 
Our INFO-BOOK explains our proven marketin 
plan: SEVEN SPECIFIC WAYS TO SEL 
hb BOTTLES. Most everyone who 
Stretched Bottles wants one or more, 
Nobody really needs one, but everybody wants 


e" es 
reat pari-time vi Wa 3 g teli all 
H0 shout this NEOHBDOK. Pr c opportunit hy in our 
z pen INFO- nd tor it Todey-it's 


" STRETCH-A-BOTTLE 
3562 Eastclitt, Dept. PSB, 
Salt Lake City, Utah 84117 

(801)277-5896 


The US. Government sponsors s Hille- 
known oll and gas lease drawing. Il you 
are à US. citizen, youcan compete for 
a lortune in oll, A S30 (tex deduci- 
ible) filing fee could bring you $100,000 
immediately, plus possible payments 


For tree information Call Toll-Free 1 
525- 2541, Ext. B, in Colorado Call Collect 
12447-1398, Ext. B, Or Wiis... 
F. Milligan, inc. 
1942 20th EL, Drawer 3408PS 
Boulder, CO. so3oT 


62 EMPLOYMENT 


INFORMATION 


AUSTRALIA - New Zealand! Big pay! 
50,000 jobs, Free transportation. List- 
ings $2.00, Information 68 countries, 
Austco, Box 772, Cypress, CA 90630. 


NORTH-AMERICA Wanted Experi- 
enced /Skilled Workers. For Consultation 
Send Resume and $5.00. Box 35699, 
Vancouver, Canada V6M 4G9. 


WEEK ON, WEEK OFFI Gulfcoast off- 
shore oilfields, Men. Women. Details 
$5.00. UNCO, Box 17103, Pensacola, 
FL 32522. 


OVERSEAS, , . $20,000 - $60,000 +. 
Free Report! Employment, Box 29211T- 
FI, Indianapolis, IN 46229, 


62A 


HELP WANTED 


$180 Per Week Part Time at Home. 
Webster, America's foremost dictionary 
company needs home workers to update 
local mailing lists, All ages, experience 
unnecessary. Call 1-716-842-6000 Ext. 
5301, 


63 SPECIAL SERVICES 


INFORMATION On Anything, Ferguson 
Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377. 


66 AGENTS WANTED 


NEED cash now? Earn cash now with 
Mason Shoe orders from friends, neigh- 
bors, relatives. No investment or risk. 
It's easy! Write: Mason Shoes, K-610, 
Chippewa Falls, WI 54729. 


Little Rock, AR | 


in- | 


This shoe can be worth 
$3,600 to you a 


year from today! 


It's Hanover . . . and 
it’s payday every day 
you take an order 
Eam extra money evenings ? 
and weekends by showing 
Hanover shoe values to friends and neighbors. 


Earn up to $300 a month spare time by saving | 


customers $15 to $20 a pair on all-leather shoes. 


| Hundreds of styles, sizes and colors. And with 
your first ten orders, you get a FREE PAIR OF | 


SHOES OR BOOTS... YOUR CHOICE. Plus 
cash-on-the-spot commissions that add up to 
thousands of extra dollars yearly. FREE catalog 


and details. Hanover Shoe, Dept. 3105, Han- 


over PA 17331. 


68 REMAILING SERVICES 


MANHATTAN Mail and Phone Service, 
Reasonable. Accounts Handled as 
quested, Call Director, 701 Tth Ave., 
Times Square, NY 100368. 


REMAILING, Receiving, Forwarding. 
Detail: S & S Service, P.O. Box 3983, 
Chambersburg, PA 17201. 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries, 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station 
wW, Toronto, Canada M6M 422. 


72 EDUCATION & 


INSTRUCTION 


DEGREE Programs: Prior College Ex- 
perience. CULA, 1111 Wilshire, Los 
Angeles, CA 90017. 


$455 Play Scientific Poker. Book Re- 
veals Secrets, Send $4.00. Utopia Com- 
pany, 142A Oak Drive S.W., Atlanta, 


| GA 30354. 


MEDICAL ELECTRONICS TECHNOL- 
OGY. Home study, Troubleshoot Medical 
Instruments, MDC-PS, P.O, Box 124, 
Pinedale, CA 93650. 


^ REISCH V WORLD \ WIDE í COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. 
Modern Auction Library "FREE" with 
enrollment. 515-423-5242, Col, Gordon 
E. Taylor, P.O. Box 949, Dept. 3, Mason 
City, IA 50401. 


i—i RUM aÁ 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog. Courses and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, PSOne Danehill, 
Sussex, England RH17 T 


FREE Lifetime Raine Become 
Chaplain, Missionary Evangelist, Bishop. 
Box T44-PS, McKeesport, PA 15134. 


ee 


BARTENDING — Ear Management 
Home Study. Bartending Training, 3843- 
G San Fernando Road, Glendale, CA 
91204. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 
98507, 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology, etc. 


School Founded 1961, Prospectus 
$1.00.  Airmailed, Secretary PA/PS, 
Brantridge Forest School,  Highfield, 


Danehill, Sussex, England RH17 TEX. 
ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 
“JET /GAS TURBINE CAREERS!" 

Homestudy courses — theory, main- 
tenance, overhaul, Established 1957! 
AMERICAN JET SCHOOL, Dept, PS-3, 
Darby, Montana 59829, 1-800-547- 
5995, Extension 126. 

ACCREDITED College Degrees By 
Mail. Details, GRADUATE REFERRAL 
SERVICE. 3010 Santa Monica BSlvd., 
Suite 173-PS, Santa Monica, CA 90404. 


FINISH HIGH SCHOOL AT HOME 

Tests taken at home. Toll-free per- 
sonal teaching, Courses leading to ca- 
reer advancement, college, Work experi- 
ence credits awarded. Valid diploma 
(not equivalency!) Low tuition, VISA, 
Master Charge accepted. Call free 1- 
800-327-4871, Cambridge Academy 
(PS-9), 1553 N.E, Arch Ave., Jensen 
Beach, FL 33457, 


^ BUSINESS S Start- up Basics, For infor- 
mation send $1 and stamped, addressed 


envelope. Conceptual Business  Pro- 
grams, 86 Summer St., Bristol, CT 
06010. 


Re- | 


| viduals for 


DEGREES, Thesis Method. Brochure, 
$1. North, , Box 3388, Tulsa, OK 74101. 


e sd 


COLLEGE DEGREES! 

Over 150 faculty members nation- 
wide. Bachelor's, Master's and Doctoral 
Degree Programs. Independent home 
study. Work/Life experience credit 
awarded. Low  tuition/Budget plan. 
Member, National Accreditation Assn. 
Free academic evaluation and catalog. 
TOLL-FREE 1-800-327-7006. North 
American University, PS-9, 
Missouri St., Phoenix, AZ-85014, 


SCIENTIFIC ASTROLOGICAL Courses. 


Write: Eternal Enterprises, Box 
60913M, Sacramento, CA 95860. | | 
LEARN Calligraphy. Then start prof-| 


itable classes, We supply everything. 
Harry, 3 Massey, 


M4C 5L5, Canada. 


COST BREAKTHROUGH! 
Learn by cassette, Free School ring. 
Free information. Columbia School, PS9, 
9237 W 3rd St., Beverly Hill, CA 90210. 


DEVELOP BRAINPOWER. thr 
KNOWLEDGE Magazine, OLYMPIADS of. 


1277 E. 


Suite 3088, Toronto. 


lo --———— À 
FINISH HIGH SCHOOL AT HOME | 


through | 


Knowledge, Sample copy, details $3.00. | 


KNOWLEDGE, Box 16489, Fort Worth, 
Texas 76133. 

FREE CATALOG! Self Hypnosis Tapes, 
Educational Systems, 14-S9 Brooklane, 
Peckskill, NY 10566, Riu 


COLLEGE De Degree for work and life 
experience, Bachelor's, Master's, Doc- 
torate. Write or send resume. American 
National University, 3500 N. Central 
Ave., Dept. 333, Phoenix, AZ 85012. 
(602) 265-865T. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited, FREE Re- 
vealing Details. Success, Box 13151- 
59, , Columbus, OH 43213 


UNIVERSITY "DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. 
P59, Tustin, CA 92680. 


DRAFTING is a great career! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get [free facts. 
Write: North American School of Draft- 
ing, Dept. PCC81, 4500 Campus, New- 
port. Beach, CA 92660. 


ie, CLOCK AND WATCH REPAIR books. 
Free catalog. North American, 
TTBJA, Fox River Grove, Illinois 80021. 


KENSINGTON UNIVERSITY 

is accepting applications from mature indi- 
lor's Master's and Doctor- 

in Business Engineering Educa- 
iences through off-cam- 
de residence requi depen- 
ir guidanné of E 

four w war ex ano IN o coun 
c credit. Ba Resume or 


al 
eee Sc 
ua study. 
nt eve 
y 
toward 
relie i etes vitas for RR 


niversity, 
, CA 91208, 


(P.0. Box 
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REMEMBER \ 
EVERYTHING .— 
You Want To \ 4 
INSTANTLY! 


Effortlessly... 


Counseling, Box 389- | 


Box ^ 


easily call to mind memories, names, numbers 
f 


anything- with complete accuracy! 

Using ancient but long-forgotten principles- 
once agoin being proven in scientific circles the 
world over- you can release knowledge, ideas 
and powers you never knew you possessed! 
Prove to yourself you already have a perfect 
memory-that all you need are simple instant 
recall techniques. which we reveal in detail. 
NO DULL MEMORIZING. Write to: 


Life Dynamics Fellowship 


412 S. kyon st; 


"INSTANT MEMORY 


A short, € method a aries powerful 
memory. No memorization, no keywords. Release your 


photographic memory. Learn "how" you remember, $ 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
| INSTITUTE of ADVANCED THINKING 
BASPS VialaPaz, Pacific Palisades, CA 80272 


73 CARTOONING, 


SIGN PAINTNG 


LEARN Sign Painting—Free Cata- 
logue, Kaufmann Supply, Centertown, 
M O 65023. 


CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 


ton JME, Santa Anat CA 92701 


| 


| 


| Training School, 
| 41256, Los Angeles, CA 90041. 


77 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure. eds lita 
Box 263-P, Branford, CT 0640 


DETECTIVES 


FINGERPR INTING - 


exciting sclen- 


everything. Certificate on completion. 
‘Many openings: prepare now, es- | 
sional Investigators Training School, 


Dept. , P.O, Box 41256, Los Angeles, 
CA 90041. 


DETECTIVE Profession, easy home 


istud free tie-tack or lapel pin, certif- 


Investigators 
P.O. Box 


icate, future, Professiona 
Dept, CB, 


LOANS BY MAIL 
IMMEDIATE Loans to deserving in- 
dividuals refused elsewhere, Many plans 


included, Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


QUICK $Cash$ Signature Loans! 
Write: Elite, Box 454-PS, Lynbrook, 
New York 11563, 


BORROW BY MAILI $1,000 - $25,- 
000, Bad credit? Refused elsewhere? 
Write: Worldwide, Box 27191-PS, At- 
lanta, GA 30317. 


_ QUICK MAILOANSI Fast, free details! 
Lenco, Box 724-P9, McMinnville, Ore- 
gon 97128. 


SIGNATURE LOANS. No collateral re- 
quired. CFA-A, Box 7255, Marietta, 


BORROW $30,000 without interest! | 
Free de- | 


All eligible, Repay anytime, 
tails, Infohouse, Box 1004-PS9, New 
York, NY 10003. 


BORROW By Mail! Free Details! MBG- 
PS981, Box 2298, Sandusky, OH 44870. 


BORROW $25,000 USEEDIRIE A any 


dianapolis, Indiana 46229. 


BORROW FROM HOME 

ANY amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates. 
Also, you can earn substantial income 
as a Money Agent. No experience - own 
hours. National Company to assist every 
wav possible. No Gimmicks! Free Details: 
DFC, Dept. 11-C-9, 1145 Reservoir 
Avenue, Cranston, Rhode Island 02920, 


78 WINEMAKING 


FREE Homebrew Magazine — Ameri- 
can Homebrewers Association, Box 
287- P, Boulder, Colorado 80306. 


FREE BEERMAKING BOOK plus cata- 

og. Finest equipment, Ingredients. Fully 

aranteed, SPI, Box 784- S, Chapel 
Fill, NC 27514. 


BREW finest beer from quality in- 
gredients, Free catalogue, Bacchanalia, 
Box SIPS, Central Village, MA 02790. 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients, Vynox Industries, Box 87498, 
Rochester, NY 1461 15. 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog, Equipment 
Supplies, Continental, Box 68016-PS, 
Indianapolis, IN 46268. 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
^v D E 12276H, Minneapolis, MN 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service, Free Cata- 
Mee ee Box 284A, Wayne, IL 


LI'L Ole WINEMAKERS and 
BEERMAKERS Supply House in the 
South. CATALOG. Lowabs, 731 New 
Warrington Road, Pensacola, 


BEERMAKING Supplies . . . World's 
Largest... Free Catalogue. Bierhaus, 
Hox B376-CD, Erie, 


BEERMA KERS Catalog /Newsletter. 
Free! Willam's Brewing, Box 461-P9, 
Oakland, California 94604. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
..., J0b Lots Single Samples, Free 
details, Worldwide Bargainhunters, Box 
T30-B, Holland, MI 49423. 


REPLACEMENT PARTS for Chainsaw, 
motorcycle, snowmobile, small engines. 
Energy saving items, Wholesale prices, 
Free catalog. Manufacturer's Supply, 
Box 157PS5, Dorchester, WI 54425 


GA 


te 


Pennsylvania | 


84 PRINTING SERVICES 


LETTERHEADS 2 Colors, $16.95 
Samples. Low, 24B Post, Newfoundland, 
NJ 07435. 


3,000 GUMMED, Address Labels, 
$5. 00. Write: Overlin Enterprises, 5986 
Canyon Trail, Elizabeth, CO 80107. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


Send 25c for Catalog and Samples to: 


Kelsey Company, DS, Meriden, CT 
06450. 
86A — HYPNOTISM 


FREE Hypnotism, Sleep p mecEM 
DER ad DLP, Box 487, Anaheim, CA 


87  TOBACCO, PIPES, 


 CIGARS 
DISCOUNT Cigars, Pipe Tobacco, 


Chew: V.S.0.P., Box 3373 PS, Granada 
Hills, CA 91344. 


TREAT Yourself to our premium pipe 
mixtures: Free samples; Price list $1.00, 
Red Lantern #3, 1903 Mineral Spring 
Avenue, North Providence, RI 0290 


88 OLD GOLD, JEWELRY 
WANTED 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business, 
Established 1934. Highest Cash. We buy 
Gold, Silver, Platinum, Diamonds, Free 
Information, Rose Industries, 29-Y, East 
Madison, Chicago, IL 60602. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today. 
Free gift with Information. 
old & Precious Metals, 6 E. 
Dept. 157, Chicago 60603, 


Monroe, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. 


97 OF INTEREST TO ALL 


NEED CREDIT? Get Visa, Master 
Charge Card — with no credit check. 
Guaranteed! It's simple, Legal. Plus 
other credit secrets, FREE details! Send 


S.A.S.E. to: Inflation Reports, PS-O, 
ane dg 60148, Los Angeles, CA 


LT, 
ASPECTS. Highly decorative and per- 
sonal, Date, local time, place of birth. 


est, Quebec JOB-2J0. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


MODEL CARS, TRUCKS, Kits, sup- 
plies, detailing. AFX racing, RC cars. 
Huge catalog $2.00. Auto World, D31, 
701 Keyser Ave., Scranton, PA 18508, 


4 FOR INVENTORS 


EXPERIMENTAL Engine Foundation. 
Free laboratory machine-shop facility, 
financing possibilities, consultation, 
evaluation, 1-314-435-9290. 


re | 


PATENT IT ECONOMICALLY! Free 
details, N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


REGUSTERED PATENT ek dei 


Chicago | 


WASHINGTON AREA PATENT LAW 
FIRM assists inventors seeking patent 


protection, For information, write: 
ago Torrent Row, Columbia, MD 
21045. 


NONPROFIT foundation helps inven- 
tors, Widest range of services, 
recording forms, Free evaluation, 
filiated Inventors Foundation, 
Iowa, Colorado lo Springs, CO 80909 


lo 


a "LL l3 


PATENT Your Invention Yourself! In- 
expensively! Retired Examiner, T400- 
PS. PS. Washington, DC 20044. 


^ THE American Patent Law Associa- 
tion, & national lawyers association, of- 
fers a book and, if you choose, half 


hour consultation with a qualifled at- 


torney concerning the protection and 
commercialization of your ideas, Send 
$15, check or money order to: APLA, 
Box A, 2001 Jefferson Davis Highway, 
Arlirgton, Virginia 22202. 


SELF-PATENTING MANUAL - covers 
everything that a U.S, citizen or for- 
eigner must do to get a U.S. patent. 
Contact: WATERLOO SELF-PATENTING 
INSTITUTE, Box 697, Waterloo, Ontario, 
Canada N2J 4B8. (519) 884-4990. 


$THOUSANDS SAVED plus extra pro- 
tection of multiple patents. Follow case 
histories of patents obtained without at- 
torneys, step by step: Search: Drawings; 
farms; etc, $29.00, Gauvin, P.O. Box 
3286. Yachats, OR 07498. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you, Kessler Sales Corp., C-T7-FI, Fre- 
mont, OH 43420. 


BEFORE YOU ACT - GET THE FACTS 
Society of American Investors, Rte. 4, 
Box 419-F, Savannah, GA 31405. 


95 INVENTIONS WANTED 


INVENTORS: Free information on of- 
fering your invention for sale, Kessler 
DEN iS lle C-7-IW, Fremont, 


INVENTIONS-PRODUCT IDEAS WANTED! 


INVENTORS! RECEIVE A SECOND INCOME lor just 
one myentan or new product idea with a reasonable g 
marketing potential, No idea loo small, Parent no! | 
necessary, 

LICENSING AGREEMENT OR OUTRIGHT PURCHASE 
GUARANTEED for any imventian or new product idea 
accepted for manulactunng and marketing. For FREE 
Boakiet and complete information, write to: 


TRANS: WORLD EXPORT CO RPORATION 
28879 Chagrin Boulevard * Suite 109A 
Cleveland, Ohio 44122 


INVENTIONS WANTED 
FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 


from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West SPD, MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


HOME MADE HARD SALAMI. Cheap 
and easy to make! Send $2.00 to: Home 
& Associates, At East Joliet, Scherer- 
ville, IN 46375 


^ GENUINE Chinese Cooking Recipes, 
2.00. P.O. Box 32724, Vancouver, 
B.C. V6B 3X2. 


25 VEGETARIAN RECIPES, Cheaper, 
healthier than meat. Many taste exactly 
like it, Profit of surplus garden time. 
US5$4.98. Pierre Corriveau, F.O.B. 
Sun FHRA, Rock Forest, Quebec JOB- 


ün 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed, Mercury Terminal, Box 
191, Norwood, MA 02062. 


SCRAP SILVER ELECTRICAL CON- 
TACTS, Forklift Contacts Industrial 
Scrap Silver, Sterling, Silver Solder, 
Gold Flate, Computer Scrap. Send sam- 
ple for my offer. All samples Returned. 
Rabert Leszczak, 652 Myrtle St., Eliza- 
beth, NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, 
gets, New patented 
vice, Free catalog. Gardiner, 4729L N. 
Tth Ave. Phoenix, AZ 85013. 


gold nug- 


revolutionary de- | 


FREE INFORMATION to treasure 
hunters, How and where to hunt with 
metal detectors, Send SASE, Jayco Pub- 
lishing Co., P.O, Box 1511, South Bend, 
IN 46634. 


105 MISCELLANEO US 


AUSTRALIA Employment/Real Es- 
tate updated classified. Package $15.50. 
Cuddly Koala Bear, souvenirs $19.50. 
Windfall lottery $3.50. Original full 33 
pare report $14.75, Airmailed. Kelget, 
G.P.O. Box 76, Sydney, NSW 2001, 
Australia. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful, practical designs for 
railings. columns, etc. Free literature. 
Cunningham, P.O. Box 20005-S, 3881 
South 3200 West, Salt Lake City, UT 
84120 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, De 
ret Vt Thurston Road, Rochester, 

48 
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LEARN the amazing secret power of 
the pyramids. Send $4.50 for book to: 
Interstate Products Co., 5250 Far Hills 
Avenue, Dayton, OH 45429 


VACUUM CLEANERS "DIRECT." New 
Rainbow $299.95, Filter Queen, Com- 
part: Kirby, Details: ABC Vacuum Ware- 

ouse, 7T021 Burnet-PS, Austin, Texas 
78757. (512) 459-7643, 


NEW, BEAUTIFUL 1982, FASCINAT. 
ING GIFT CATALOG. Over 200 tasteful 
items, send $2.00, refundable. Universi- 
ty Distributing, P.O. Box 60, PS-1, Uni- 
versity Station, Syracuse, NY 13210. 


105A BETTER HEALTH 


LOSE WEIGHT permanently!! reall 
LESSLY] Without fad diets, drugs, o 
Gimmicks! Details FREE! Institute-S, 
Billings, NY 1251 10, 


NEW WORLD DISTILLERSI PUREST 
WATER POSSIBLE, Lowest Prices, 423 
"s STREET, WORCESTER, 


706 PERSONAL 


INVESTIGATORS, Latest Electronic 
LoT writes Clifton, Box 220-F, Miami 
L B. 


DIVORCE? Don't lose! Literature, At- 
tornevs, MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254. 


A COMING Whirlwind to sweep this 
earth Free Information! Write: 
vest, PS, Jefferson City, MO 65102. 


BECOME An Ordained Minister, 
Spread God Word, Free Information. 
World Church, Box 734, Goodlettsville, 
TN 37072. 


FORGETFUL - We remind you in ad- 
vance of important occasions - Details: 
S & S Services, P.O. Box 393, Cham- 
bersburg, PA 17201, 


UNIVERSITY DEGREES BY MAIL. Le- 


gal, Fast, inexpensive. Free revealing 
details. Counseling, Box 389-SP10, Tus- 
tin, CA 92680. 


HEARING AIDS 


Eliminate dealer 
Batteries whole- 


107 


HUGE SAVINGS. 


NEW - Hearing Aids, Batteries, Dis- 


count Prices, Free details, Write: 
Rhode s, Dept, 69-X, Brookport, Illi- 
nois 62910. 


FREE HEARING TEST 
Now, new  Tel-Ear-Sound-Testam at 
home by phone, Results analyzed by 
Audiologist. If aid will help, save up to 
50 t 18 Major Brands, 230 
DAY TRIAL Colt Toll Free For Informa- 
tion, Dept, C20, 1-800-238-5514. Hear- 
ing U.S.A.sm, 1326 Poplar, Memphis, 


BY PHONE: 


TN 38104. 


HEARING AIDS 


P 15. PRICE. CATALOG FREE! 


F SUPER SAVINGS! Newest, Finest, 
All types. Buy DIRECT & save vp 

E to HALF! No: salesmen. Sold a 

g ^'^ MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 

ept. Po-9D, U Langdon Ave,., 

D PS-9D, 9530 L don A 
Sepulveda, Cal. 91343 

i Not sald in California. 
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| | Because we are one of the largest U.S. lec m hl 
| of consumer products, major manufacturers often F 


AT BELOW DEALER COST! | peepee 
Gasoline Operated, Emergency | | 


M tion, financial difficulties, plant closings, etc., etc. 
M We liquidate their inventories to the public ata frac- 
4 tion of the normal retail price! Sometimes we are 
Hi allowed to advertise the brand name and reason for 
H the closeout. But sometimes not. 

|| We can tell you this much about these generators. 

They are all factory perfect! All were made here in | 
the U.S.A. by a leading manufacturer of genera- " 

M tors. And all these generators carry the manufac- n 
| turer's one year limited warranty. - í 


Dp ee 
A OR TU HR RO m n Se cm lin ndn d 


Full 4000 watt output 
from: any one 
outlet! 


240V. Made in the U.S.A. Manu- YA 
facturer's 1 year warranty. laa Ws: 


Al S ES 
: A IN THE FIELD! A reliabl 
9 For home use in emergencies! Sree of portable power 
€ For farm use in operating equipment! anytime, anywhere. 
e For commercial use at building sites! TH 


9 For vacation use at cabin or camp! 


IDEAL FOR. EMERGENCY USE! A serious storm 
could knock out electrical power for hours... or for 
days! Food could spoil in your refrigerator. Water 
pipes.could freeze and burst in winter if the electric 
motor in your furnace stopped. (And think of your 
family shivering in their sleep on a cold winter night 
without heat!) Your basement could flood without 
electricity to keep storm waters pumped out. A 


well could stop pumping water vitally needed Four fit 
for cooking or bathroom facilities. The losses outlets for iy) 
couie rn into many hundreds, or thousandsof 120V & 240V. if 
ollars - vee oe 
DEPENDABLE STANDBY POWER Source! 43? to 30 amp. 2 UR 
only *Z3' 


service. 


You never have to worry about being without 
electrical power! Not when you have this porta- 


ble generator standing by. With 4 outlets to plug in- For easy-rolling 
to (120V & 240V), you can run electric lights, or power poranny mg. 
tools, a sump pump, well pump., or furnace motor. Plug in Sturdy, rugged! 


your small kitchen appliances, a refrigerator, a freezer. Of 
course, you can't run everything at once (remember the 
4000 watt total). But you CAN run enough things to keep 
vital functions operating as needed. 


è 4-cycle, single cylinder, Briggs & Stratton engine. 
è Air cooled. Recoil start. Manual choke. 
è Produces 8 hp. at 3600 rpm. 


We strongly urge you to compare all the 
features of this generator with any com- 
parable model. Then compare prices! Y ou 
will see what a tremendous bargain this is! 


Compare at over 


p Two-pole, revolving field type. FOR HOME! Keep sump ON THE FARM! | If power 
e Solid-state field excitation. pump, well pump appli- Pag use this Spend 
MET . = a i ances operatin n casa a pug in a vari ot nec- 
€ Chrome-plated piston and aluminum alloy cylinder help of any DOWer cutie: ses as indidit "T ; i 


AA: VEM T i 


dissipate heat for cooler performance. 
® 4-quart capacity gasoline tank. 
® Four plug-ins: Two for 120V; two for 240V. 


OUT THEY GO AT ONLY: 


e 15 to 30 amp. service for all your household needs. Me ss 
9 Heavy steel base construction for rugged durability. | 
e Neoprene vibration isolators. 

è Metal surfaces red oxide primed to guard against rust. 
® All miscellaneous hardware is zinc plated. 


jim 


ann illis i 


Engine ... Briggs & Stratton Frequency à — 
Horsepower. B Outlets ....... ,. Four 120V | NL m —— = 
Two 240V | FOR CABIN or CAMP! In FOR WINTER STORMS! 
Size17/2" W x 28" Lx 17"H | the wilderness, you can No freezeups or burstwa- 
Ship wt. .. Approx. 150 Ibs. enjoy comforts of electri- ter pipes when you have 
city with this generator. this generator on hand. 


P LL—————————————————————-—-—- 


| C-O.M.B. Co. / Authorized Liquidators Dept. B-562 
| j 6850 Wayzata Blvd. / Golden Valley, Minn. 55426 
| 


Send 4000 watt Generator(s) Item No. 1180 at $488.00 each. I will poy ham ir iei 
charge to driver upon delivery. (Allow 4-5 weeks for delivery. Add an extra 


Toll-Free: 1-800-328-0609 by check. Sorry, no C.O.D. orders.) 


Credit card customers 
can order by phone. 


=.) |! busy signal, or after business hours, or Mi acum CE dande No. I UNUM bts rne — " 
" if in Mi all 800 -2606 L] My check or money order is enc à nnesota residents 27e State sales tax. 
24 koak etus = ts a —_ 260 mil El Charge to my: O Mastercard LI VISA O American Express 0 Diners Club 
: Account No. LL  —  —— ÉÉÉ——, Expires 
C. O. M. B. C O PLEASE PRINT CLEARLY 
Name 
a | Address 
ONE OF THE NATION'S LARGEST AUTHORIZED MAIL Hiii . | 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS AOR Sep ey ee rmi NEES MM em ren 
6850 WAYZATA BLVD. / GOLDEN VALLEY, MN 55426 | this order, stating address of nearest store, friend, truck terminal where \ We can ship. s — 
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RADAR WA RNIN 
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Radar Clairvoyance 


Nobody expects a radar detector like this 


Ciairvoyance is the ability to perceive matters beyond 
the range of ordinary perception. In this case: radar. 
The perception of ordinary radar detectors is frustrated 
by hills, blind corners, and roadside obstructions. What 
is offered here is very different —the ESCORT* radar 
warning receiver. 


More than the basics 

Any self-respecting radar detector covers the basics, 
and ESCORT is no exception. It picks up both X and K 
bands (10.525 and 24.150GHz) and has aural and visual 
alarms. It conveniently powers itself from your cigar 
lighter socket, has a power-on indicator, and mounts 
with either the included hook and loop fastener or the 
accessory visor clip. ESCORT's simple good looks and 
inconspicuous size (1.5H x 5.25W x 5D) make its 
installation easy, flexible, and attractive. But this is 
just the beginning. 


The first difference — Unexpected range 

ESCORT has a sixth sense for radar. That's good 
because radar situations vary tremendously. On the 
average, though, ESCORT can provide 3 to 5 times the 
range of ordinary detectors. To illustrate the importance 
of this difference, imagine a radar trap set up 14 mile 
beyond the crest of a hill. A conventional detector 
would give warning barely before the Crest; scant Sec- 
onds before appearing in full range of the radar. In this 
example, a 3 times increase in range improves the 
margin to 30 seconds before the crest. For this kind 
of precognition, ESCORT must have 100 times as much 
sensitivity as the absolute best conventional units have. 
What makes this possible is, in a word, superheterodyne. 


The technology 

The superheterodyne technique was invented in 1918 
by Signal Corps Capt. Edwin H. Armstrong. This circuit 
is the basis of just about every radio, television, and 
radar set in the world today. ESCORT is the first 
successful application of this method to the field of 
police radar detection. The key to this development is 
ESCORT 's proprietary Varactor-Tuned Gunn Oscillator. 
It continuously searches for incoming signals and com- 
pares them to an internal reference. Only signals that 
match the radar frequencies are allowed to pass. This 
weeding-out process enables ESCORT to concentrate 
only on the signals that count. As a bonus, it takes 
only milliseconds; quick enough to catch any pulsed 
radar. The net result is vastly better range and fewer 
false alarms. 

The second difference 
All this performance makes things interesting. When 


a conventional detector sounds off, you know that radar 
is close at hand. However, a detector with ESCORT's 
range might find radar 10 miles away on the prairies. 
In the mountains, on the other hand, ESCORT can be 
limited to less than t+ mile warning. Equipped with 
conventional light and noise alarms, you wouldn't know 
whether the radar was a few seconds or 10 minutes 
from greeting you. The solution to this dilemma is 
ESCORT's unique signal strength indicating System. It 
consists of a soothing, variable rate beep that reacts 
to radar like a Geiger counter and an illuminated meter 
for fine definition. Its smooth and precise action relates 
signal strength clearly over a wide range. With a little 
practice, you can judge distance from its readings. An 
abrupt, strong reading tells you that a nearby radar has 
just been switched on; something other detectors leave 
you guessing about. 


Nice extras 

ESCORT has a few extras that make owning it even 
more special. The audible warning has a volume control 
you can adjust to your liking. It also sounds different 
depending on which radar band is being received. K 
band doesn't travel as far so its sound is more urgent. 
The alert lamp is photoelectrically dimmed after dark 
so it doesn't interfere with your night vision. And a 
unique city/highway switch adjusts X band sensitivity 
for fewer distractions from radar burglar alarms that 
share the police frequency. 


Factory direct 

Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 
of speaking with the most knowledgeable experts avail- 
able and saving both of us money at the same time. 
Further, in the unlikely event that your ESCORT ever 
needs repair, our service professionals are at your 
personal disposal. Everything you need is only a phone 
call or parcel delivery away. 


Second opinions 

CAR and DRIVER . . "Ranked according to performance, 
the ESCORT is first choice...it looks like precision 
equipment, has a convenient visor mount, and has the 
most informative warning system of any unit on the 
market ...the ESCORT boasts the most careful and 
clever planning, the most pleasing packaging, and the 
most solid construction of the lot!’ 

BMWCCA ROUNDEL ..."The volume control has a 
‘silky’ feel to it; in fact the entire unit does. If you 
want the best, this is it. There is nothing else like it!’ 
PLAYBOY..." ESCORT radar detectors... (are) 


generally acknowledged to be the finest, most sensi- 
tive, most uncompromising effort at high technology in 
the field" 

PENTHOUSE..."ESCORT's performance stood out 
like an F-15 in a covey of Sabrejets:’ 

AUTOWEEK . ..'"The ESCORT detector from Cincinnati 
Microwave...is still the most sensitive, versatile 
detector of the lot?” 


No fooling 

Now you know all about ESCORT. What about 
Cincinnati Microwave? When it comes to reliability, we 
don't fool around. ESCORT comes with a full one year 
limited warranty on both parts and labor. This could 
turn out to be expensive for the factory if many units 
fail in the field. They don't. So it isn't. We aren't kidding 
about ESCORT 's performance either. And to prove it to 
you, we'll give you 30 days to test it for yourself. Buy 
an ESCORT and use it on your roads in your area. If 
you're not completely satisfied, send it back within 30 
days and we will refund your purchase as well as pay 
for your postage costs to return it. No obligation. 


How to order — It's easy 
To order, nothing could be simpler. Just send 
five things to the the address below. Your name 
and address. How many ESCORTs and Visor 
Clips you want. Any special shipping instruc- 
tions. Your phone number. And a check. 


T 
Visa and Mastercard buyers may substitute 
their credit card number and expiration date for 


the check. Or call us toll free and save the trip 
to the mail box. Order today. 


CALL TOLL FREE. . . . 800-543-1608 


IN OHIO CALL....... 513-772-3700 
ESCORT. eR sva $245.00 

($11.03 Ohio res. tax) 
VIBSOC GID so o naa $7.00 

($0.32 Ohio res. tax) 
e@ CINCINNATI 
9 @ MICROWAVE 


” Department 316 
255 Northland Boulevard 
Cincinnati, Ohio 45246 


gs. 1 mg. "tar", 0.2 mg. nicotine; 100's, 3 man, | 
4 mg. nicotine av. per cigarette by FTC method. 
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Ihe pleasure is back i 


in menthol. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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